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ASSTBACT    OF    PEOOSSDIXTaS,    AFEXL    29t2i,    1902. 


A  meeting  of  the  Rojral  Society  of  Tas- 
mania was  field  on  Tuesday  erening,  April 
29,  1902,  in  the  society's  new  room,  Argyle- 
gtreet.  The  President,  His  Exoellemcy 
the  Oovemor,  Sir  Arth-ur  Harelook, 
G.C.S.I.,  GjC.M.G.,  presided.  The  Go- 
Ternor  was  accompanied  by  Lady  Have- 
lock  and  Captain  Gaskell,  A.D.C. 

Welcome   to   the   New   President. 

The  Hon.  Nicholas  J.  Brown,  Speaker 
of  the  H^ouse  of  Assembly,  and  Vice-Presi- 
dent of  the  B6y*al  Soci-ety,  said  he  was 
charged  with  a  datv  of  a  vecv  pleasant 
character.  He  had,  on  behalf  of  th«9 
Fellows  of  the  Eoyal  Society,  to  welcome 
His  Excellency  on  that,  the  fi'Fst,  occasion 
of  fHs  presiding  ai  a  meeting  of  the  Fel- 
lows. According  to  the  charter  of  the 
society,  the  representative  of  His  Majesty 
the  King  was,  ex  officio,  President  of  the 
Hoyal  Society  of  Tasmania,  a  priyilege 
which,  he  beli«vea,  was  not  included  in 
the  charter  of  any  other  Boyal  Society  in 
Australia.  They  knew,  from  ample  evi- 
dence, since  His  Excellency's  arrival  m 
Tasmania,  that  he  took  a  very  warm  "and 
sympathetic  interest  in  the  welfare  of  this 
State,  and  the  Fellows  of  the  society 
hoped  that  His  Exoellency  woa<ld  derive 
pleasure  from  iiis  association  witih  that 
society.  They  felt  confident  the  society 
would'  derive  great  advantage,  encourage- 
ment, and  assistan/oe  from  His  Excel- 
lency's aSBOciatiom  with  the  society  from 
time  to  time.  He  desired  ibriefly  to  al- 
lude to  a  few  instances  in  the  past  his- 
tory of  the  society.  In  the  early  days  of 
its  existence,  considerable  difficulty  arose 
regarding  land  for  its  use.  One  Govern- 
ment after  another  promised  land,  but  a 
great  deal  of  correspondence  took  plaoe, 
and  a  few  years  ago  they  found  that  their 
title  to  a  portion  of  t^  land  supposed  to 
be  obtained  was  doubtful.  The  records 
of  the  society  were  searched,  and  a  etate- 
ment  wa«  prepared,  showing  beyond  all 
doubt,  that  while  it  was  the  general  in- 
tention to  grant  the  society  a  large  block 
of  land,  including  Franklin-square,  ultim- 
ately the  land  given  was  confined  to  the 
block  between  Kacquarie  «  street  and  Da- 
vey-street,  now  occupied  by  the  TOciety. 
Their  title  to  that  large  area  of  land  was 
now  assured,  but  he  desired  to  refer  jxar- 
ticularly  to  ^  letter  found  in  the  corre- 
spondence written  by  the  early  secretary, 
in  which  he  spoke  of  the  necessity  for 
ampQe  spaoe  being  reaerved  to  the  society. 
He  said  the  society  "must  be  cumulative 


and  expansive  beyond  any  limit  they 
could  assign  to  it."  The  Fellows  had 
done  very  well  so  far.  They  Ihad  got 
natural  history  specimens,  and  a  fairly 
good  repreeentation  of  art,  and,  on  the 
whole,  he  thought  the  institution  would 
compare  favourably  with  any  institution 
in  the  other  States.  But  they  could  say 
now.  as  the  secretary  said  in  1857,  that  the 
society  must  be  cumulative  and  expan- 
sive bej^nd  any  limit  they  could  asugn 
to  it.  Its  first  expansion  now  should  be 
in  the  direction  of  the  securing  and  equip- 
ment of  a  Tec^hnodogical  museuim.  ihat 
seemed  to  be  necessary,  in  view  of  the  an- 
ticipations that,  in  the  near  fature,  Tae- 
mania  would  become  an  important  manu- 
facturing and  distributing  centre  for  the 
whole  of  Australia.  Technical  instruc- 
tion was  being  imparted  in  our  schools, 
and  he  hoped  that  technical  knowledge 
would  progress.  But  «a  Technolijjicai 
■museum  was  a  very  important  luing 
to  have  at  our  command.  While 
welcoming  His  Excellency  to  the 
Boyal  Society,  he  ventuied  to  express 
a  hope  thaA,  while  it  was  certain 
that  the  present  moanent  wae  not  an 
opportune  one  at  which  to  discuss  heavy 
expenditure,  yet  they  believed  the  pre- 
sent difficulties  would  roll  away,  and  that 
His  Excellency's  tenure  of  office,  as 
Governor,  and  a«  President  of  the  Society, 
might  be  signalised  by  the  addition  of  a 
Technological  museum  to  the  National 
Museum  of  Tasmania.  He  extended  to 
His  Excellency  a  very  cordial  welcome  on 
belhalf  of  the  Fellows  of  the  bociety.  (Ap- 
plause.) 

His  Excellency  the  Governor  said  he 
begged  the  FellowB  to  accept  his  very  sin- 
cere thanks  for  the  extremely  kind  terms 
whioh  they  had  extended  to  him. 
He  felt  proud  to  occupy  the  chair  whidh 
had  been  occupied  by  John  Franklin,  Wil- 
liam Denieon,  and  Kobert  Hamilton.  (Ap- 
plause.) He  was  unprepared  for  the  sug- 
festion  that  was  thrown  out  by  the  Vice- 
•residemt,  but  (for  the  abort  time  he  had 
had  to  reflect  upon  It)  it  seemed  to  be  one 
that  deserved  consideration.  He  trusted 
that  before  his  time  was  over,  the  idea 
might  be  oarfied  into  practice.  He 
thanked  them  once  more  for  their  kind 
weloome,  and  they  would  now  proceed  to 
the  business  of  the  evening.      (Applause.) 

New  Fellows. 
Major    R,    C.    Lewie.    D.S.O.,  and  Dr. 
R.  B.  Whishaw,  and)  Mr.  Horace  Watson, 
were  elected  Fellows  of  the  society. 


Apologies. 

Apologies  for  xunavoidiable  absence  were 
recelTed  from  the  Archbishop  of  Hobart, 
Mr.  T.  Stephens,  M.A.,  F.Q.S.,  and  Mr. 
L.  Rodway. 

President's  Address. 

Hi*  Excelleney  the  Governor,  as  Presi- 
dent, deliyered  the  following  presidential 
add'rese :  — 

Mr.  Vice  -  President,  members  of 
the  Council,  and  Fellows  of  the 
Koyal  Society.  —  Among  the  many 
honourable  ana  agreeable  positions 
held  by  the  Governor  of  Tasmania,  there 
is  none  more  honourable,  none  moie  agree- 
able, than  that  of  President  of  the  Koyal 
Society  of  Tasmania.  Not  only  can  the 
Royal  Society  claim  to  be  one  of  the  oldest 
tseientific  bodies  of  Australasia,  but  it  m&y 
also  justly  pride  itself  on  having  contri- 
buted largely  to  the  stores  of  science  and 
research' whicb  have  been  laid  up  in  this 
great  Southern  Dominion.  The  societiy 
had  ite  beginning  in  an  informal  associa- 
tion, of  Sir  John  Franklin  and  of  men 
among  his  friends  and  acquaintances,  who 
shared  with  him  his  love  of  knowledge  and 
of  inquiry.  Under  Sir  John  Franklin's 
care,  this  association  grew,  until  in  1841. 
before  he  relinquished  his  office  of  Gover- 
nor, it  was  formed  into  an  oi'^anised  so- 
ciety, called  the  Tasmanian  Society.  But, 
it  was  not  until  three  vears  later,  when 
Sir  John  Franklin  had  left  the  colony, 
that  the  institution  which  he  had  brought 
into  being,  and  which  he  had  so  loviuglv 
cherished,  reached  its  fulness  of  strengjjh 
and  dignity.  On  the  12th  SeptemK-er.  1844, 
Sir  J.  E.  Eardley-Wilmot,  Sir  John 
Franklin's  succe-sor  in  the  Government 
of  Tasmania,  was  able  to  proclaim  that 
the  Royal  Society,  with  an  approved  con- 
stitution, and  with  a  grant  oi  JkJiOO  a  year 
from  public  funds,  had  been  formally  es- 
tablished. At  the  same  time,  the  Gover- 
nor was  authorised  To  make  the  auspicious 
announcement  that  Her  Majesty  the 
Queen  had  signified  her  consent  to  be  Pat- 
ron of  the  society.  For  fifty-eight  years — 
until  by  death  the  Empire  lost  the  noblest 
and  be.'t  Sovereign  that  has  ever  been — 
the  Royal  Society  continued  to  hold  and 
treasure  this  signal  mark  of  honour.  His 
Majesty  the  King  has  now  been  graciously 
pleased  to  become  Patron.  The  leading  ob- 
leets  of  the  Royal  Society  were  defined  to 
be  the  investigation  of  the  physical  charac- 
ter of  Tasmania,  and  the  illustration  of 
its  natural  history  and  productions.  Tlie 
constitution  and  objects  of  the  society  re- 
main, at  the  present  day,  substantially 
what  they  were  at  the  time  of  it«»  estab- 
lishment in  1844.  Among  the  names  of 
men  associated  with  its  work,  the  Royal 
Society  records  with  pride — Sir  John 
Franklin,  its  distingniehed  founder:  Cap- 
tains Ross  and   Crozier,    succes-ful   Ant- 


arctic investigators;  Sir  Joseph  Hooker, 
the  great  botanist;  Sir  George  Grey,  the 
eminent  colonial  statesman  and  poli* 
tician ;  the  Reverend  Mr.  Colenso,  the  ar- 
dent naturalist;  the  Reverend  Dr.  Lillie. 
an  eminent  scholar  and  divine;  Sir 
Thomas  Mitichell,  the  Australian,  ex- 
plorer. I  could  greatly  prolong  the  list, 
but  I  fear  to  weary  you.  The  names  I 
have  recalled  to  you  are  probably  already- 
growing  faint  in  the  memory  of  the  pre- 
sent  generation.  But  the  roll  of  the  so* 
ciety  contains  one  name  which  is  fresh  ia 
all  our  minds  and  hearts— that  of  Sir 
James  Agnew,  whose  keen  intellect,  and 
whose  warm  power  of  sympathetic  in- 
terest, pervade  the  whole  history  of  the 
society,  from  its  earliest  days,  sixty  years 
ago,  until  November  of  ilaetyear,  iwhcn  he 
was  called  to  his  rest.  All  Tasmania  owes 
Sir  James  Agnew  a  deep  debt  of  grati- 
tude for  the  good  deeds,  for  the  open-hand- 
ed munificence,  and  for  the  noble  example, 
by  which,  during  a  long  life,  he  helped  to 
raise  the  character  of  her  people,  to  cheer 
their  hearts,  and  to  brighten  their  lives. 
Tasmania  and  her  Boyaf  Society  need  no 
visible  monument  to  (eep  alive  their  re- 
membrance of  Sir  James  Agnew.  But,  if 
they  did,  it  may  be  found  in  marble,  in 
the  beautiful  work  of  the  sculptor's  art. 
which  adorns  the  Art  Gallery  of  our 
Museum,  and  which  he  has  bequeathed  to 
Tasmania.  The  Honourable  C  H.  Grant 
and  Dr.  Bright,  who  paeeed  away  only  «t 
few  weeks  before  Sir  James  Agnew.  have 
left  also  a  record  of  earnest  and  euccees- 
ful  work,  in  the  service  of  the  objects  of 
the  Royal  Society,  and  of  high  aime  for 
the  improvement  of  the  community  among 
whom  they  lived  and  laboured.  And  now. 
before  I  close  my  testimony,  which  I  feel 
to  be  inadequate  and  imperfect,  to  the 
zeal,  the  perseverance,  and  the  ability 
which  have  been  devoted  to  the  further- 
ance of  the  objects  of  the  society,  I  should 
not  be  doing  justice  to  my  subject,  if  I 
were  to  omit  the  name  of  our  secretary , 
Mr.  Alexander  Morton.  I  have  hardly  yet 
ceased  to  be  a  stranger  among  you.  But, 
already,  the  assiduity,  the  tact,  the  power 
of  organisation,  which  Mr.  Morton  has 
brought  to  bear  upon  the  promotion  of 
the  interests  of  the  Royal  Society  in  par- 
ticular, and  upon  the  advance  of  science, 
and  upon  the  cultiTation  of  art  in  Tas- 
mania, in  general,  have  been  forced  upon, 
my  attention.  Ton,  who  have  known  Mr. 
Morton  for  many  years,  and  who  have  had 
long  experience  of  hie  work,  of  his  con- 
stant and  strenuous  efforts,  and  I  may  sav 
his  successful  efforts,  to  do  good,  are,  I 
know,  deeply  imbued  with  the  respect  and 
gratitude  which  are  due  to  him.  Mr.  Mor- 
ton's labour  among  us  is  a  labour  of  love. 
He  has  lately  returned  from  much-needed 
rest  and  recreation  in  New  Zealand;  and 
I  know  you  will  join  with  me  in  trusting 
that  he  may  be  long  spared  to  oontinue  hi 9 
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career  of  usefulness  among  us.  And.  now 
I  beg  leare  to  be  allowed  to  give  a  short 
smnmaTy  of  the  history,  for  the  paet  year, 
of  the  Royal  Society,  and  of  the  Museum 
and  Art  Gallery,  institutions  which  are 
closely  allied  with  it.  The  council  of  the 
society  and  the  Museum  Board  of  Trus- 
tees have  suflfered  great  loss  in  the  death 
of  the  three  rere red  members  whose  names 
I  hare  already  mentioned.  And,  by  the  re- 
signation and  departure  of  Bishap  Mont- 
gomery, the  council  has  been  dopriyed  of 
the  serrices  of  one  of  it»  most  practiool 
and  active  workers.  The  four  yacancies 
thus  created  have  been  filled  by  the  ap- 
pointment of  the  Honourable  Gamaliel 
Butler.  M.R.C.S.E..  M.L.C.,  Professor 
Neil  Smith.  M.A..  Mr.  L.  Rodway,  and 
Mr.  A.  Mault.  The  high  charac- 
ter and  the  ecientific  attainments  of  th«ee 
men  are  well  known  to  you»  and  need  no 
comment  from  me.  The  seientifrc  objects 
of  the  society  have  been  furthered,  and  its 
records  enlightened  and  enriched  by  the 
presentations  of  nineteen  papers  on  Orni- 
thology. Ichthyology.  Conchology, 
Oeoiogr,  Botiany,  Afltronomy,  and  Qeo- 
graphj.  The  subjects  and  authors  of  these 
papers  are  the  following:  — 

Ornithologv.— 1.  Note  of  the  birds  of 
Tasmania,  by  Col.  W.  V.  Legge,  R.A., 
C.M.Z.S. 

Icihthyaloffy.  —  2.  The  Fishes  of  Tas- 
mABiA.  by  R.  M.  Johnston.  F.S.S. 

CSoocLology. — 3.  The  recent  Mollusca  of 
Tasmania,  by  Miss  Mary  Lodder.  4. 
Notes  on  some  liand  shells  from  Maria 
Island,  by  W.  F.  Petterd.    C.M.Z.S. 

Qeology.— ^5.  The  Minerals  of  Tas^mania. 
6.  Description  and  analysis  of  a  new 
species  of  Mineral.  "Petterdite."  a  neiw 
Oxychloride  of  lead.  7.  D^-icription  of  a 
Meteorite  from  the  Castra  River.  8. 
Microscopic  structure  of  pome  Tasmandan 
rocks,  by  W.  F.  Petterd.  C.M.Z.S.  9. 
Outlinee  of  the  geology  of  Tasmania.  10. 
Progress  of  the  mineral  industry  of  Tas- 
mania, by  W.  H.  Twelvetree^  F.G.S.  11. 
Flexible  sandstone,  by  Profe^or  E.  G. 
Hogg,  M.A.  12.  Notes  on  the  discovery  of 
coaJ  «t  Wynjiard,  by  R.  M.  Johnston. 
F.S.S. 

Botany. — 13.  Tasmanian  bo-tany,  by  L. 
Hodway.  14.  The  present  and  future 
prospects  of  timber  in  Tasmania,  by  Wm. 
H^n.  15.  The  value  of  the  timber  in- 
dostry  in  Tasmania,  by  A.  O.  Qreene.  16. 
Practical  forestry  in  Tasmania,  by  A. 
Mault. 

Aetronomy.— 17.  Astronomical  observa- 
tions wt  the  Cape,  by  H.  C.  Kingsmill, 
M.A. 

Geographical.— 16.  Notes  on  a  trip  to 
Bam  Bluff,  by  J.  W.  Beattie.  19.  Ac- 
^'onnt  of  a  visit  to  British  Columbia  for 
the  purpose  of  introducing  the  sockeye 
.salmon  (Oncborhynchus  nerka)  in  Tas- 
manian waters,  by  Alex.  Morton. 


Antarctic  Expedition. 
The  aunals  of  science  have  been  marked 
by  the  departure  of  the  Antarctic  ship 
])i9eovery,  under  the  command  of  Captain 
Scott,  Royal  Navy,  assisted  by  a  etaflf  of 
highly  scientific  men — among  whom  is  Mr. 
L.  Bernacchi,  a  voung  man,  educated  at 
the  Hutchins  School,  in  (Hobart.  Mr. 
Bernacchi  was  the  meteorologist  of  the 
Southern  Cross  Expedition,  wnich,  under 
Sir  George  Newnes,  explored  the  Ant- 
arctic in  18»8-99.  On  the  return  of  that 
expedition  to  London,  Mr.  Bernacchi  wtm 
awarded  by  the  Royal  Geographical  So- 
ciety of  England  the  society^s  diploma,  the 
Cutnbert  Grant  Medal,  ana^  the  so- 
ciety's gold  watch,  for  his  distinguished 
services. 

A.A.A.S.  Ninth  M-^ating. 

The  dignity  of  Hobart  as  a  seat  ef 
science  has  been  .enhanced  by  a  session  of 
the  Australasian  Association  for  the  Ad- 
vancement of  Science.  I  believe  I  may  say 
that  this  was  the  most  successful  meeting 
of  the  association  ever  held  in  Austral- 
asia. Seven  hundred  members  attended 
the  session.  A  session  of  the  Intercolonial 
Medical  Congress  has  also  been  held  in 
Hobart;  and,  although  this  congress  ir 
not  directly  connected  with  the  Bo^al  So- 
ciety, I  may  claim  that  its  seseion  m  Tas- 
mania has  added  to  the  scientific  lustre 
of  the  year. 

New  Additions  to  the  Taemanian  Museum. 

In  the  next  place,  I  wish  to  draw  your 
attention  for  a.  moment  to  the  important 
extensions  and  improvements  whi«ch  have 
been  made  to  the  accommodation  of  the 
Royal  Society,  by  the  addition  of  the  room 
in  which  we  hold  this  evening's  meeting, 
to  the  buildings  of  the  Museum,  and  of  the 
Art  GalTfery,  and  to  the  additions  vhich 
have  been  made  to  the  collections  of  the 
Art  Gallery.  1  have  already  alduded  to 
the  splendid  ffift  by  Sir  James  Agnew  of 
the  statue  of  Medusa — probably  the  finest 
piece  of  sculpture  to  be  seen  in  the 
Southern  Hemisphere.  In  addition  to 
this,  the  same  generous  benefactor  has  be- 
ciueathed  to  the  Art  Gallery  several  paint- 
ings of  great  beauty,  and  of  high  artietic 
merit.  The  Art  Gallery  has  also  been 
further  enriched  in  the  same  way  by 
munificent  gifts,  made  by  two  ladies,  the 
daughters  of  a  Tasmanian  statesman, 
whose  name  holds  a  distinguished  place  in 
the  hietory  of  this  country.  A  liberal 
grant  of  money  by  Parliament  has  enabled 
the  Board  of  Trustees  of  the  Museum, 
upon  which  the  Council  of  the  Royal  So- 
ciety are  strongly  represented,  to  complete 
the  new  wing  of  the  Museum 
building,  to  provide  a  more  suit- 
able room  for  Tasmanian  exhibits, 
and    to    add    a      large    room    specially 


appropriated  to  the  exhibition  of  objects 
and  trophies,  which  will  show  to  adran- 
tage  specimens  of  the  produsts  of  the 
Tasmanian  mines  and  of  the  timber  and 
cabinet  woods  found  in  the  State.  Photo- 
graphs, by  the  artistic  hand  of  Mr.  Beait- 
tie,  in  number  about  six  hundred,  repr»- 
aenting  the  beautiful  scenery  of 
Tasmania,  haTe  been  hung  on 
the  walls  of  this  room.  The  Museum  and 
the  Art  Gallery  now  form  institutions  of 
which  Tasmania  may  bo  justly  proud,  and 
with  which,  as  a  means  of  illustrating  and 
bringing  into  notice  the  resources,  the  at- 
tractions^ and  the  progress  of  Tasmania, 
and  as  a  means  of  cultiTating  our  taste 
for  what  ie  beautiful  and  e'levating,  we 
may  well  be  satisfied. 

Mr.  Vice-President  and  members  of  the 
council  ladies  and  gentlemen,— I  think 
you  will  concur  with  me  in  the  gratifying 
opinion  which  I  'venture  to  express,  that 
the  Boyal  Society  has,  in  co-operation 
with  the  Board  of  Trustees  of  the  Museum, 
worked  well  during  the  past  year,  towards 
their  combined  purpose,  of  promoting 
science,  art,  and  the  progress  of  the  ooun- 
try.  I  trust  the  sessional  year  of  the  lioyal 
Society,  which  begins  to-day,  will,  at  its 
close,  ehow  equally  good  results. 

Late  Sir  J.  Agnew. 

Col.  W.  V.  Legge,  R.A.,  moved,— 'That 
in  the  further  recognition  of  the  valuable 
services  rendered  by  the  late  Sir  James 
Agnew  to  the  Koyal  Society  of  Tasmania 
and  to  the  community  generally  as  a 
liberal  patron  of  art  and  science,  a  sub- 
committee of  the  council  be  appointed  to 
draw  up  an  obituary  notice  to  be  pub- 
lished in  the  Society's  Transactions  of 
1901;  such  committee  to  consist  of  the 
Hon.  N.  J.  Brown.  Mesws.  Thos.  Ste- 
phens, M.A.,  R.  M.  Johnston,  F.S.S.,  and 
the  mover." 

Mr.  A.  G.  Webster  seconded  the  ireeo- 
lution,  which  was  agreed  to. 

Papers. 

Grapdx>litee  in  Tasmania. 

Professor  E.  G.  Hogg,  M.A.,  read  a  pa- 
per by  Mr.  T.  S.  Hall,  M.A.,  Melbourne, 
on  "Discovery  of  Graptolites  in  Tas- 
mania." 

A  brief  discussion  upon  the  paper  iol- 
lowed,  in  which  Mr.  K.  M.  Johnston  and 
Professor  Hogg  took  part. 

"Tasmania  as  a  Manufacturing  Centre." 

By     Mr.     R.     E.     Naghten      B.A. 

The  advent  of  federation,  and  the 
consequent  abolition  of  intercolonial 
duties,  are  bringing  a)bout  new  condi- 
tions, which  are  well  worth  the  at- 
tention  of  the  British   manufacturer  or 


capitalist.  Of  no  part  of  the  Common- 
wealth is  this  truer  than  of  Tasmania.  ^ 
In  the  first  jplace,  Tasmania  possesses,  in 
a  superabundant  degree,  what  is  conspicu- 
ously wanting  in  all  the  other  federated 
States,  namely,  water  power.  To  this 
must  be  added  the  fact  that,  owing  to 
the  peculiar  configuration  of  the  island, 
this  water  power  can  be  utilised  at  the 
mouth  of  the  Derwent,  on  which  Hobart,  < 
the  capital,  is  situated;  in  other  words, 
Ihie  water  power  is  available  in  conjuno- 
tion  with  one  of  the  finest  natural  har- 
bours in  the  world.  To  get  eome  idea  of 
the  natural  features  of  tlie  island  which 
bring  about  thie  resultant  water  power. 
Tasmania  may  be  compared  to  an  inverted 
and  slightly  elonffated  basin.  From  the 
very  coast  inwards  the  whole  island  im 
mountainous,  and  these  mountain  ranges 
culminate  in  a  vast  plateau  in  the  mid- 
lands, where  the  large  annual  rainfall  ie 
stored  in  the  natural  reservoir  of  the  lake 
district.  These  mountain  ranges,  covered 
in  many  places  with  vast  inaigenoiu  for- 
ests, attract  the  atmospheric  moistnre 
which  the  neighbouring  continent  of  Aus- 
tralia, owing  to  its  flat  and  monotonoua 
landscape,  is  unable  to  retain,  and  from 
this  hign  plateau  the  water  so  accumulat- 
ed descends  by  one  or  other  of  the  natnrail 
courses  to  the  coast  line  in   a  seriee  of  ' 

abrupt  falls  in  a  comparatively  short 
space,  in  a  manner  that  seems  almost 
iaeal  for  the  best  development  of  water 
jwwer.  For  instance,  the  Dee  river, 
which  i»  the  natural  outlet  of  Lake  Doho, 
starts  at  a  barometrical  altitude  of  2,975 
feet,  and  the  total  fall  in  the  short. dis- 
tance of  27  miles  is  2.675  feet.  (N.B.— 
The  height  of  the  Great  Lake.  8,850  feet, 
and  that  of  Lake  St.  Clair  2^00  feet  above 
the  sea.)  Report  by  K.  L.  Kahbek,  Mem. 
Dan.  Assoc.  C.E.  An  interesting  profes- 
sional  report  on  the  possibilities  of  the 
water  power  that  is  available  from  three 
of  the  central  lakes,  namely.  Lake  St. 
Clair,  Lake  Echo,  and  the  Great  Lake,  has 
lately  been  presented  to  the  Tasmanian 
Houses  of  Parliament.  From  this  report 
it  appears  that  the  horse-power  probably 
available  from  these  three  lakes  amounts 
to  a  total  of  82,000  actual  harse-power,, 
represented  by  46^000  from  Lake  St.  Clair, 
9,000  from  Lake  Echo,  and  27,000  from  the 
Great  Lake.  In  this  connection  Mr. 
Rahbek  says: — "It  must  be  borne  in  mind 
that  by  obtaining  the  power  as  specified,  I 
have  not  in  any  way  prejudiced  the  irri- 
gation question;  in  fact,  it  has  helped  to 
solve  it,  inasmuch  as  I  have  made  prori- 
sion  for  giving  ample  comipensation  water 
for  all  irrigable  lands  for  the  parts  of  the 
rivers  where  water  will  be  drawn  for 
power;  and  below  the  terminal  power- 
stations  all  the  water  is  available  for 
any  purpose,  and  will  be  forwarded  in  * 

steady  eiream  all  the  year  round 

In  case  it  should  be  possible  to  make  Ho- 


^  bart  the  manufacturing  centie  of  Aus- 
tralia, amongBt  otEer  reasona,  on  account 
of  her  faciliiiea  in  producing  inexpensiye 
and  reliable  power,  the  82,000  horse-power 
at  the  different  power-stations  would  be 
reduced  by  about  30  per  cent,  namely,  by 
conyertiog  the  mechanicaj  energy  into 
electric  force,  by  friction  and  Ices  on  line 

^  from  power-stations  to  Hobait.  and  by 
recoDTerting  the  electric  current  into  me- 
chanical ener^';  and  the  power  which 
Goaid  be  distributed  at  Hobart  would  be. 
say,  57.000  actual  horse-power.  At  present 
there  is  not  one  thousand  hoise-power 
consumed  in  Hobart  for  tram  service  and 
for  lighting,  but  it  is  a  true  maxim  that 
'supply  creates  demancl.'  and  if  an  inex- 
pensive and  plentiful  supply  of  electric 
force  was  offered  here  the  demand  would 
increase;  perhaps,  under  such  conditions, 
Hobart  itself  might  absorb  from  5,000  to 
7,000  hoRe-power«  and  50,000  horse-power 
would  be  aTailable  for  laige  manufactur- 
ing industries Judging     by  the 

rapid  strides  which  have  been  made  dur- 
ing the  lavt  few  years  by  electrical  en- 
S'neers  and'  manufacturers,  it  is  more 
aa  probable  that  wifhin  a  few  years  it 
will  be  practicable  and  nrofitable  to  run 
all  the    Tasmanian     railways,  to  supply 

^  light  all  over  the  island,  to  run  all  mo- 
tors as  well  in  the  mines  as  anywhere  elee 
within  this  island  by  electric  power,  de- 
rived from  water,  but  all  this  cannot  be 
accomplished  to-day."  The  water  power 
menfloned  in  this  report  is  that  derivable 
from  three  only  of  the  central  lakes,  and 
does  not  b^"  any  means  exhaust  the  ^ower 

*  available  m  otther  parts  of  the  island; 
but  enough  has.  perhaps,  been  eaid  to 
give  some  idea  of  the  vast  quantity  of 
water  available,  and  of  its  value  for  cona- 
mercial  purpoees.  But  water  power  is 
only  one  factor  in  the  new  situation.  Even 
before  federation,  in  spite  of  hostile 
tariffs,  the  manufacture  of  woollens  in 
Hobart  and  Lannceston  was  a  growing  in- 
dustry. Partly  owing  to  the  climate, 
and  partly  ewing  to  the  excellence  of  the 
water  supply,  the  local  manufacturets 
were  able  to  do  an  increasing  export  trade, 
even  with  the  "|)rotective"  colony  of  Vic- 
toria, and  notwithstanding  her  25  per 
cent.  duty.  With  the  proper  utilisation 
«f  water  power  (which  has  hitherto  not 
been  turne-d  to  a<?connt).  and  with  the 
abolition  of  inter-colonial  duties,  there 
*eem  good  reasons  for  anticipating  that 
Tasmania  will  become  a  great  manufactur- 
iDR  centre  for  wooUens.  Australia,  the 
freat  wool-producing  country  of  the 
world,  lies  at  her  very  doors,  and  for  fis- 
cal pur.poses  now  forms  part  of  the  eame 
community;  and  there  seems  little  doubt 
that,  as  a  purchaser  of  the  raw  article, 
2^s  county  of  Yorkshire  will  in  future 
and  a  formidable  competitor  in  the  colony 
of  Tasmania.  For  at  least  fifty  miles 
to  a  south-westerly  and  a  south-easterly 


direction,  each  way  from  Hobart,  the 
southern  part  of  the  island  is  pre-emi- 
nently suited  for  the  establishment  of 
"power"  factories.  From  Hobart  to  Nor- 
folk Bay  on  the  one  hand,  and  from  Ho- 
bart to  Franklin  (situated  in  the  Huon 
river)  on  the  other  there  is  an  uninter- 
rupted stretch  of  deep  yet  completely 
sheltered  water,  which  combines  tne  ad- 
vantage of  a  gigantic  natural  dock  with, 
the  beauties  of  a  lake.  Along  almost  any 
part  of  these  shores  land  can  be  obtained 
at  practically  "prairie  value,"  which 
would  be  eminently  suitable  for  U^e  «»- 
tablishmeut  of  factoiies — that  is  to  say, 
with  deep  water  frontage  from  which  the 
manufactured  article  could  be  sent  to  the 
several  Australian  States  by  the  cheapest 
of  all  means  of  transit,  namely,  water 
carriajpre.  A  greater  contrast  to  the 
manufacturing  centres  of  the  YorkfAire 
woollen  trade  can  hardly  be  imagined 
than  these  sheltered  bays,  with  their 
forest-covered  hills*  running  almost  down 
to  the  water's  edge.  At  the  present  time 
the  Channel  (as  the  long  and  sheltered 
passage  between  the  Island  of  Bruni  and 
the  mainland  is  termed)  and  the  Huon 
river,  whose  waters  flow  into  this  chan- 
nel's  ^southern  extremity,  are  chiefly 
known  as  a  delightful  roving-ground  for 
tourists,  and  as  a  oeutre  for  the  small 
fruit  and  apple  trades.  But  it  is  at 
least  within  the  bounds  of  leasonable 
probability  that  within  the  next  twenty 
years  these  beautiful  bays  and  quiet  inlets, 
where  the  sea  is  calm,  peaceful,  and  shel- 
tered as  a  lake,  may  be  resounding  with 
the  busy  clang  of  machinery,  though,  for- 
tunately, owing  to  the  eneigy  being  de- 
rived from  water  power,  there  is  no  fear 
of  the  peculiar  brightness  of  the  atmos- 
phere being  marred  by  the  volumes  of 
smoke  that  cast  a  pall  over  the  chief 
manufacturing  centres  of  Yoikshiie. 
There  are  at  least  three  other  industries 
which  must  make  enormous  strides  with 
the  advent  of  federation.  It  has  already 
been  incidentally  mentioned  that  the  val- 
leys of  the  Channel  and  the  Huon  are 
the  centres  of  the  apple  trade.      In  the 

Sast  that  industry  has  been  seriously 
andicapped  by  the  protective  tariffs  of 
the  other  colonies,  with  the  single  excep- 
tion gf  New  South  Wales,  and  the  duties 
thus  imposed,  added  to  such  an  appre- 
ciable extent  to  the  price  which  had  to  be 
paid  by  the  consumer,  that  only  the 
wealthier  classes  were  able  to  affordi 
what,  under  these  circumstances,  became 
a  luxury.  But  the  moment  that  these 
hostile  tariffs  are  removed  the  market 
expands  automatically,  and  consists  of 
four  millions  instead  of  about  one  mil- 
lion consumers;  while  the  bulk  of  these 
four  millions  live  in  a  climate  which  makes 
the  consumption  of  large  quantities  of 
fruit  almost  imperative.  Almoet  pre- 
cisely the  same  remarks  apply  to  the  tim- 
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bar  and  the  beer  trades.     The  Taamanian 
blue   gnm  (ifUcalyptTM  globnlus)    and    the 
stringy  bark    (Eucalyptof    obliqua)     are 
amongst  the  most  yaluable  hardwood  tim- 
bers of  the  world,  and,  even  in  the  teeth 

'  of  an  almost  prohibitive  tariff,  a  certain 
qaantitv  was  always  exported  to  the  main- 
land, chiefly  owing  to  the  fact  that  the 

I  timber  country  is  in  close  proximity  to 
water  carriage,  and  the  nandimg  and 
transport  were,  in  consequence,  compara- 
tively economical.  Now,  with  the  aboli- 
tion of  the  tariff,  the  demand  must  enor- 
mously increase,  and  when  once  a  proper 
?rBtem  of  re-afforestation  is  introduced, 
asmania  most  gain  enormously  and  per- 
manently from  her  wealth  of  forest  lands. 
Laotly,  it  has  been  found  that,  owing  to 
the  temperate  character  of  the  climate 
and  the  excellence  of  the  water  supply,  the 
beer  which  is  brewed  in  Tasmania  is  very 
superior  to  the  article  produced  on  the 
mainland.  Even  before  federation  there 
was  a  considerable  export;  and  now  that 
the  whole  of  Australia  is  open  to  the  Tas- 
manian  brewer,  there  fieems  every  reason 
to  believe  that  the  brewing  industry  «f 
Australatfia.  will  inevitably  gravitate  to 
the  place  where  the  climatic  and  gene- 
ral conditions  are  favourable  to 
the  production  of  the  most  superior  ar- 
ticle. In  a  brief  sketch  of  this  descrip- 
tion it  is  impossible  to  do  more  than  out- 
line the  new  commercial  tendencies  which 
are  at  work  in  this  part  of  Australasia, 
but  enough  has,  perhaps  been  said  to 
show  that,  under  federation,  the  island 
State  of  Tasmania  is  well  worth  the  at- 
tention of  the  British  manufacturer  and 
the  British  capitalist. 

Discussion  on  tho  paper  was  deferred 
tili  the  12tih  May. 

Notes  on  a  New  Tasmanian  Fish. 

By  Mr.   R.  M.  Johnston,  F.S.S. 

Mr.  Rodway,  w)ho  takes  a  keen  in- 
terest in  all  branches  of  the  natural 
history  of  Tasmania,  besides  that  ot 
his  loved  science  of  botany,  of  which 
he  is  now  our  chief  local  authority,  has 
recently  submitted  for  my  examina- 
tion a  small  fish,  preserved  in  spir- 
its. Unfortunately,  there  was  only 
one  specimen  obtained,  and  it  is 
so  shrivelled  up  that  some  of  the>  ray 
characters  cannot  be  very  exactly  deter- 
mined. This  specially  applies  to  the  an- 
terior portion  of  the  dorsal  rays,  which 
for  nearly  half  the  length  of  this  fin  are 
rudimentary  or  undeveloped,  <and  closely 
enveloped  in  a  somewhat  thick  and  (now) 
opaque  skin.  However,  the  principal 
dental,  scale,  and  other  characters  leave 
no  doubt  in  my  mind  as  to  its  true  generic 
position,  vi«..  the  genus  Pseudocnromis 
o(f  the  family  Trachinidae.  The  follow- 
ing contains  a  fuller  description:— Family 
Trachinidae.  Genus      l^eudochromis. 


Kupp.  Head  and  body  rather  compress- 
ed, more  or  less  elongate;  cleft  of  the 
mouth  slightly  oblique,  with  the  lower 
jaw  longest;  eye  lateral.  Scales  of 
moderate  size,  ciliated;  lateral  line  in- 
terrupted. One  dorsal  with  a  few  nnnee 
anteriorly;  ventrals  thoracic;  the  lower 
pectoral  rays  branched;  jaws  with  cardd- 
form  teeth,  anterior  with  canines;  Tomer 
and  palatine  bones  toothed.  Praeopercu- 
lum  entire.  Six  branch iostegals;  the 
gill-memb ranee  joined  inferiorly;  pseudo- 
branchiae  and  air  bladder  pre- 
sent; pyloric  appendages  none.  In- 
dian Seas,  Port  Darwin,  Mac- 
qu&rie  Harbour,  Taemania.  Peeodo- 
chromiis  rod*w«iyi  R.  M.  Johnston.  D.S/26— 
27.  A.  8/17.  P.  17.  L.  lat.  50?  L.  tr.  11.  The 
height  of  the  body  is  nearly  five 
times  in  the  tota<l  length;  the 
length  Off  the  head  four  and 
a  half.  In  front  of  both  jaws  there  are 
markedly  curved  canine  teeth,  the  three 
in  the  lower  jaw  the  stronger;  there  are, 
besides  narrow  bands  of  small  cjinin» 
teeth  on  jaws,  vomer  and  palatine  bonee; 
no  spines  on  the  operculum.  Dorsal  and 
anal  produced  posteriorly;  half  of  th# 
anterior  portion  of  the  former  undevelop- 
ed or  rudimentary,  and  enveloped  for  tn» 
most  part  in  a  €omewhat  thick  (now) 
opaque,  skinny  integument.  The  number 
of  spinas  on  dorsal  probably  three,  but 
not  determined  satisfactorily.  Diameter 
of  the  eye  nearly  equal  to  width  of  inter- 
orbHal  space,  and  greater  than  the 
length  of  the  snout.  Colour  in  spirits  a 
uniform  darkish  brown.  This  interesting 
little  fish  is  only  about  3  6-8in.  in 
length,  and  is  somewhat  of  the 
general  appearance        of       one        of 

our  common  shore  blennies.  Mr. 
Rodway  informs  me  that  the  fish  was  cap- 
tured by  Mr.  Hinsby,  an  enthusiastic  col- 
lectoT,  m.  or  n«ax  'Maoquarie  Harbour.  It  ie 
to  be  hoped  that  ihe  may  soon  obtain,  a  few 
more  specimens,  in  order  to  settle  a  few 
doubtful  points  in  some  of  the  charaotert. 
It  is  remarkable  that  with  the  exception 
of  a  single  member  ot  the  genus  (P  mnel- 
leri),  described  by  Klunainger  from  Port 
Darwin),  this  is  the  first  member  of  the 
genus  caught  in  Australian  waters.  The 
speci-fic  name  is  given  by  me  in  honour  of 
our  own  distinguished  botanist.  Mr.  L. 
Rodway. 

Totes  of  Thanks. 

The  Hon.  Adye  Douglas  (President  o«f 
the  Legislative  Council)  moved,  and  the 
Hon.  N.  E.  Lew^s  (Premier)  seconded,  a 
vote  of  thanks  to  the  president,  which, 
was  cordiallv  passed. 

The  President  moved  a  vote  of  thank* 
to  the  readers  of  the  three  papers,  which 
was  also  agreed  to. 

Members  and  the  ladies  present  thea 
adjourned  to  the  large  room,  where  re- 
freshments were  partaken  of. 


Vll 


NEW  ADDITIONS  TO  THE  TASMA- 
NIAN  MUSEUM  AND  AKT  GALLERY. 

During  the  Parliamentarjr  session  of 
1900  a  Tote  of  J^4,000  was  passed  for  addi- 
tions to  the  Tasmanian  MuE'eam  and  Art 
Gallery,  and  it  was  decided  to  entrust  the 
preparation  of  plans  and  specifications  to 
the  Public  Worke  Department. 

The  original  design,  prepared  by  the 
}&te  Mr.  Hy.  Hunter,  in  1860,  has  been  ad- 
hered to  externally,  as  far  as  practicable, 
bnt  the  interior  has  been  altered  con- 
siderably to  bring  it  more  up  to  date; 
when  the  original  design  was  made  iron 
girders,  steel  joiste,  etc.,  were  not.  avail- 
able, and  columns  were  necessary  to  sup- 
Sort  the  upper  floor.  Now  they  have  been 
iepeneed  with,  and  the  whole  floor  space 
is  clear  in  the  new  building. 

Tenders  for  the  work  were  invited  in 
December,  1900,  and  Mr.  W.  H.  Chever- 
ton's,  at  JS4.197  was  the  lowest,  and  wae 
accepted.  The  work  was  commenced  in 
January  1901.  and  the  corner  stone  laid 
by  His  Excellency  the  Administrator  (Sir 
J.  S.  Dodds).  on  the  20th  March,  1901. 

The  front  portion,  facing  Macquarie- 
street,  is  built  of  white  and  brown  stcne 
from  Brighton  and  the  Hobart  Water- 
works  quarries.  In  the  upper  part  of 
th.is  ffont  are  three  niches,  which  are 
proposed  to  be  fiHed  with  statuary,  etc., 
mt  aome  future  date.  The  side  and  back 
-walls  are  built  of  brick.  The  Mueeum 
and  Art  Gallery  floors  are  each  93ft.  in 
length,  and  26ft.  in  width.  A  very  or- 
samental  embossed  steel  and  sine  ceiling 
iiae  been  fixed  in  the  Museum.  The  roof 
over  the  Art  Gallery  is  open  to  the  collar 
beam,  and  lined  with  pine  boarding, 
painted  in  light  tints,  suitable  for  pic- 
ture gallery.       The  roof  is  covered  with 


Welsh  sTate.  It  is  lighted  with  eleven 
large  skylights,  all  the  glass  being  fixed 
in  specially  prepared  lead  grooves,  and  no 
putty  whatever  is  used  in  the  glasing,  as 
IS  usually  done,  consequently  there  will 
be  no  fear  of  shrinkage  and  leakage.  Ven- 
tilation hae  been  amply  provided,  there 
being  three  large  air  puiup  ventilators 
fixed  in  the  roof,  which  connect  to  large 
galvani-ed  iron  shafts,  with  ornamental 
zinc  ventilating  centres  fixed  in  the  ceil- 
ing. Freeh  air  is  admitted  through  IS 
laige  air  shafts  .about  7ft.  above  the  floor. 
TaBmanian  blackwood  ffuard  rails  upon 
turned  blackwood  newels  are  fixed  round 
the  gallery  to  protect  the  pictures  from 
injury.  An  ornamental  staircase  of  spe- 
cial design,  made  oat  of  Tasmanian 
blackwood  and  Huon  pine,  gives  the  visi- 
tor easy  access  from  the  trophy  room  to 
the  An  Gallery. 

The  open  court  between  the  old  portion 
of  Museum  and  new  additions  h.^s  been 
utilised  and  enclosed  by  brick  walh,  and 
the  whole  space  (64ft.  by  56ft.)  ccveied 
with  a  very  neat  and  light-looking^  iron 
roof,  abundance  of  light  being  provided 
through  a  large  lantern  light  in  the  centre 
and  skylights  round  the  sides  over  the 
windows  of  the  old  building.  The  roof 
is  cove  led  with  galvaniseii  corrugated 
iron,  laid  upon  roofing  felt,  and  the  under- 
side lined  with  colonial  stringy  bark 
boarding;  the  portion  under  the  lantern, 
being  varnished,  has  very  much  the  ap-r 
pearar.ee  of  English  oak. 

The  whole  of  the  work  has  been  satis- 
factorily carried  out  bv  the  contractors 
Messrs.  W.  H.  Cheverton  and  Son,  and 
sub-contractors,  under  the  peieanal  tiiper- 
vision  of  Mr.  J.  Shield,  Inspector  of  Pub- 
lic Buildings,  and  his  assistant,  Mr.  J. 
Maddison,  Clerk  of  Works,  and  the  archi- 
tect, Mr.  Orlando  Baker. 
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MAY,  1902. 


A  meeting  of  ih&  Boyal  Society  of 
Tasmania  was  held  an  Monday  evening, 
12th  May.  His  Excpllcney  the  Presi- 
dent, Sir  Arthur  Havelock,  G.C.S.I., 
G.C.M.G.,  who  was  to  have  presided, 
was  prevented  attending  through  indis^ 
position.  His  Excellency  sent  a  sym- 
pathetic letter,  expressing  his  regret  and 
interest  in  the  business  of  the  meeting. 
In  his  absence  Mr.  Thos.  Stephens,  M.A., 
senior  vico-presid"en't,  occupied  the 
chair. 

The  Lat«  Sir  James  Agnew. 

Mr.  Stephens  said  that  his  unavoid- 
able absence  from  Hobart  at  the  time  of 
the  last  meeting  of  the  Society  had  pre- 
vented him  from  reporting  his  re- 
((npb  in  Ffbruary  last  of  a  letter 
from  the  Royal  (Colonial  Institute 
in  reference  to  the  dteath  of  the 
late  Sir  James  Agnew.  The  secretary 
states  that  the  Oounoil  ''had  received 
with  great  regret  the  announcement  of 
th-e  deatfti  of  Sir  James  Agnew,  for  many 
years  a  valued  and  highly  respected 
member  of  the  Institute,  and  expressed 
their  deep  sense  of  the  loss  sustained  by 
the  Institute,  as  well  as  by  the  com- 
munity amidst  which  he  had.  lived  so 
long,  and  by  whom  ho  was  so  universally 
and  deservedly  esteemed." 

Tasmania  as  a   Mafnufaoturing  Centre. 

Mr.  G.  E.  Moore,  C.E.,  opened  t(he 
discussion  on  the  paper  read  at  the  April 
meeting  by  Mr.  R.  E.  Macnaghten 
on  Tasmania  as  a  nianufacturing 
centre,  especisaily  in  relation   to  water 

Cer.  He  said  :  — Mr.  Maenn^ten 
drawn  a  very  ple«sii»g  piobure  of 
Tasmania  as  a  manufacturing  centre, 
based  upon  its  many  naturail  adnranita^es. 
€6p6Kaalily  with  regard'  to  its  superior 
local  conditions  for  obtaining  aheap  mo- 
tive po^-er  derived  from  its  lakes  and 
rivers.  What  I  propose  to  disouss  is 
the  reaisonableneas  or  otherwise  of  this 
foundialtiion,  on  which  he  builds  his  Ihofpes. 
Has  authority  apparently  is  a  report 
preBe<nted-  to  Parliament  by  Mr.  RaKoeik, 
Mhiowing  What  power  could  be  o<btfidned 
from  t!he  water  of  the  cenltnal  lakes.  Mr. 
Rabbek  estimates  that  57,000  h.p. 
oould  be  delivered  at  Hobart  from  tbis 
source.  A  general  statemenit  of  this 
kind  is  of  no  value  to  an  engineer,  and 
is  dtLstimotly  mvleadin^g  to  tvie    general 


publdc.  Witih  just  as  much,  accmmoy 
I  oooild  state  tbab  there  >  daily  67,000 
h.p.  of  wind  power  blowing  to  wafi1», 
or  57,000  h.p.  steam  power  in  und^ 
veliO'ped  coal  in  Tasmania.  To  utilise 
to  advantage  thih  water  power,  two 
probleons  must  be  solved,  engiiineeTliDg 
and  oommeroiai.  The  enigineerinig  pro- 
blem: resolves  iitself  into  tihe  quastdon 
wiheitlber  tIhe  local  circumt^tances  ore  such 
as  to  enaibie  the  necessary  worics  to  be 
cairried  out  to  give  a  certain  h.p.  at 
a  sufficitmtly  low  cost  per  h.p.  to  com- 
pete with  steam.  As  nogjandB'  tbe  oom- 
meroiail'  problem,  there  is  thie  necesflity 
for  oont«itlai](t  remunerabive  emtpdoymeiiib 
of  tihe  power  produced.  TaJojug  the 
emgineering  problem  fin^t,  one  of  tihe 
chief  neoeeBary  faot^ors  is  a  waterfall  in 
proximity  to  civilisation.  Umlfoatu- 
ntaitely  Ta^miania  does  not  possess  a 
waterfol'l  of  aniy  size,  and<  to  get  a  fall 
of  even  10  or  15  feet  per  miie  you  mtist 
^  40  or  50  moleb  up  the  Derwenlt*  and 
power  derived  from  tbe  cenibiral  lakes 
would  be  double  that  dlidtanioe  away,  so 
tihe  eHemenJtis  for  dheap  coon^tTuotion  ar« 
wanting.  No  diouibt  tihe  power  obtiBui- 
ed  wooiTd  be  turniedi  into  efcctric  power, 
capable  of  bednig  transmdtted  many  miLles. 
but  althoutih  we  hear  of  eleotiric  power 
being  in  fi»p»sc:al  casies  tranpniitted  100 
miles  and  more,  I  think  I  am  cara^ct.  in 
saying  that  for  practical  purposes  tihe 
economical  limit  is  not  over  20  miles'  ait 
the  pr(  Sent  day.  Then  lookang  at  tbe 
comrnercial  side,  Mr.  Macnaghtem 
mentions  four  indigenous  industneB : 
Woolkn  gcods,  beer,  timber,  and  froit 
as  likely  to  benefit  and  increase  owioiig 
to  federation — as  no  doubt  they  wodi, 
but,  unfortunately,  tliey  are  not  tradtee 
that  require  much  power,  so  that  ilP 
water  power  is  to  be  largely  ufledl,  iit 
must  be  by  introducing  some  new  manu- 
factures into  the  inland.  The  positami 
then  is  tliis.  There  is  a  kj^ge  amount 
of  water  power  undevelopedi,  but  it  ib 
doubtful  whetjier  it  would  pay  to  uitdliifle 
it  at  tbe  present  time.  A  p^raotdoal 
solution  of  this  question  would  be  tiiie 
erection  of  works  to  create  and  supplty 
electric  power.  But  Government  wouJld 
hardily  be  justified  in  engaging  in  smstt 
a  speculation,  and  there  does  not  appear 
to  be  sufficient  inducement  for  any  pri- 
vate company  to  enter  tbe  field'.  Tbe 
question  is  entirely  one  of  rdlative  ooiit, 
and  that   you  may  mors  ea«ily  undeir- 


stAod.  it,  I  wi.i  endeavour  to  show  tihe 
approximate    .  apital   oo&t  per  'h.p.      of 
steam  and  waer  power.       Steam  plant 
may  be  pot  do.vn  for,  say,  £30  per  h!p., 
whade  to  pui  down  a  wa-ter  pow-er  pkuot 
to  utsilifie  tihe  power  of  the  Gentle  Anoile 
PaJIs  ihe  estiii.ate  is  not  \ws  than  £100 
per  h.p.  yet   here  we  have  a  wateinfailll 
400ft.  high.       To  ol>tain  a  fatl  of  40Ofti. 
on  any  river,      fallixig   4Qft.    per  rniHe,. 
would  require  a  pipe  or  raoe  10  miiles 
long,  eotajJing  a  very  large  indtdaJ  ezpezfr- 
ifeture.    For  thi:v  reufcon  water  can  oaily 
compete  with  s:eam  when  tihe  locail  oonr 
ditiom  ore     exceptionaJly     farourablle, 
such  za  the  pruximity  of  a  waiterfaili',  or 
when  capable  of  heiing  pl'odu<^ed  on     a 
large  scale.      This  is  the  real  reason  why 
the  water  power  in  this  country  is  still 
vm,  is  popuJo^rly     caLkd     running  to 
^aste.  and  it  will  comtinoie  to  do  ©o,  un- 
til liere  is  sufficieml  iu.duoeme'nt  for  a 
<jraiP»ny  to  fink  from  £oO,000  to  £100,- 
wO  in  a  lairge  power  producing  pkunit. 
Ue  only  suggestion  that  I  can-  mafce  ib 
tftat  Government   sihould  assist  priVate 
eoterpri«e  a^  far  as  possible  by  oofliecting 
*na  poWiihing  ustfiil  inrfoi-mation  with 
J^d  to  rainrfialli  and  river  gaiiging,  eto. 
They  might  also  advertise  the  fact  t'hait 
they  are  desirouc>  of  develioping  the  italt- 
m  water  power  in  the  State,  and'  with 
this  intent  ar«  wiilin^^  to  dead  libeml'ly 
WEth  any  person  or  company  ibrmedl  foa* 
thi&  purpose.        Tihey  will  have  to  giv^ 
«P  the  idea,   which  I  believe  tihey  holld 
that  this  w&ti?r  power  can  he  madie  a 
direct  source  of  income,  and  be  coabenrt 
w^^ith  the  indi?r<>ct  profit  to  the  State  de- 
nned fjnom   tihe.  lestablL  ihm&ot  of  new 
manufactures  a»nd  new  industries. 

Mr.  A.  O.  Greene  said  they  were  all 
much  indebted  to  Mr.  Macnaghten  for 
a^n  drawing  attention  to  tho  subjeot. 
At  LauDceston,  with  the  aid  of  the 
stJream  running  through  the  town  a  vieoy 
great  deiail'  was  being  done  by  wiater 
power,  edeotric  power  for  lighting,  and 
numerous  other  purposes  was  genewJtedl, 
proving  a  great  boon  to  the  city  in  veny 
nany  dipeetion?.  He  was  muoh  umprecl*- 
«  with  the  waiter  power  available  Ha 
^^  State  to  aid  in  the  dereiloipment  of 
»«ny  industriies.  It  was  not  att  eJl 
jecewain^.  in  hfib  opinion  that  there 
»oukl  first  be  one  great  and  expensive 
fchen^  for  developing  the  power.  Hie 
{«Peed  that  it  would  do  much  good  to 
«vc  directed  attention  to  this  latonrt 
power  that  was  availahle  in*  eeverai  dfi»- 
tficta. 


Mr.  R.  M.  Johnston,  F.S.S.,  thought 
they  must  all  agree  that  there  was  much 
water  power  available,  but  the  questioa 
was  wheth<?T  it  could  be  utilised  with 
comnierciajl  advantage.  It  appeeped 
that  at  prc^sent  in  transnutting  ekotrioal 
energy,  gtneratetl  by  water  power,  ovbt 
a  oon^idtrable  distance,  there  wbjb  a 
great  deal  of  ^'leakage."  There  were 
engineers  now  in  Tafimania  aidve  to  the 
existence  of  this  warter  power  in  vairioiia 
parts  of  the  island,  and  to  some  extent 
vt  was  already  being  ut'Uised. 

Mr.  Geo.  Kerr  looked  forward  to  many 
manufactures  arising  in  this  State  with 
the  aid  of  water  power.  It  would  no 
doubt  become  a  very  valuable  asset. 
The  new  Wavedey  woollen  mUls  in  the 
city  wc^^  being  worked  by  water  power. 
He  predicted  that  ere  long  paper  mills 
would  be  established  in  Hobart. 

Mr.  Target,  C.E.,  referred'  to  tihe 
generation  of  eliectrical  power  on  a  large 
scale  at  Niagara  Falls, 

Mr.  Maonaghten  replied  to  the  dis- 
cufision.  Mr.  Rahbek's  reports  did  not 
confirm  Aldermam  Moore's  view;. 

Mr.  G.  E,  Moore  could  not  find  that 
Mr.  Rahbek  had  gone  into  the  financial 
aspect  to  prove  that  this  water  power 
would  be  remunerative,  commercially. 

Mr.  Macnaghten :  Last  session  of  Par- 
liament, two  companies  made  applica- 
tion for  rights  to  deiveilop  the  water 
power.  It  was  to  be  hoped  that  such  a 
valuable  asset  of  the  State  would  not 
be  given  away.  There  was  too  much  of 
the  power  of  throwing  cold  water  on  pro- 
jects existing  in  Tasmania.  Tasmania 
would  become  a  great  manufacturing 
and  industrial  country  if  the  people  had 
more  faith  in  their  country,  and  more 
w^rseverance.  (Applause.)  He  quoted 
Mr.  Rahbek's  report,  which  showed'  that 
57,000  horse  power  (eleictrioaJ)  could  be 
generated  for  use  in  Hobart.  by  utiKs- 
ing  the  available  water  power,  and  the 
place  migiht  become  a  great  commeroial 
centre. 

Mr.  Moore  said  it  all  depended  onf  the 
cost  of  developing  the  power. 

Mr.  Maonagihtein  was  accorded  a  vote 
of  thanks. 

School  of  Forestry  and  Agriculture. 

V  ^*  ^,^^^'<>^*y  rea<i  »  further  paper 
by  Mr.  W.  Heyn,  who  is  connected  with 
the  Dover  (England)  harbour  works,  on 


tihe  quostion  of  eataiblishing  a  School  of 
Forestry  Mud  Agriculture,  in  Tasmania. 
The  writer  offered  numerous  detailed 
aufi^gefltiond  witth  respect  to  marketing 
numerouB  products,  from  apples  to  tim- 
ber. The  State  could  oaaily  grow  enor- 
Hkous  quantities  of  tihose  timbers  which 
she  was  mow  imiporting,  equal  to  one- 
tiird  of  her  exports  of  timber,  and  paid 
two-thirds  miore  for  it. 

DLsicuflsion*  on  the  paper  w^as  postponed 
tin  the  x&ezt  meeting. 

A  New   Fish. 

Mr.  R.  M.  Johneton  tabled  a  de- 
scription of  a  new  species  of  Goby, 
whioh  he  named  in  honour  of  Mr.  Geo. 
Hinsby,  who  has  presented  many  speci- 
mens to  the  Museum,  "Gobius  hinsbyi." 
Mr.  Johnston  said  :  There  is  no 
doubt  that  many  more  of  the 
smaller  types  of  our  marine  and 
fresh  water  fishes  have  as  yet  escap- 
ed the  notice  of  ichthyologists,  and  our 
amateur  sportsmen  might  do  good  service 
in  preserving  and  foorwarding  to  the 
Tasmanian  Museum  all  forms  of  fishes 
which  may  seem  to  them  to  be  new  or 
in  any  way  strange  in  appearance. 

Hie  meietinsg  then  terminated. 


Lilt  of  books  and  mag^sinef  presented 
to  the  Koyal  Society  of  Taemama  duiing 
the  month  of  May,   1902:  — 

Traniactions  of  the  Royal  Dublin  So- 
ciety,  Parti  VIII.   to  XIII. 

Proceedings  of  the  Koyal  Dublin  So- 
ciety, Parts   II.    to   IV. 

Ecomomic  proceedings  of  the  Koval 
Dublin    Society,   Vol.     I.,    Part   II. 

Memoirs  and  proceedings  of  the  Man- 
chester Philosophical  Society.  Vol.  46. 
Parts  III.  and  IV.    1901-2. 

Atti  della  Heale  Academia  dei  Lincei, 
Koma. 

A  list  of  the  best  booke  lelating 
to  Dutch  East  India,  made  up  in  com- 
memoration of  the  third  centenary  of  the 
fonndation  of  the  East  India  Co.,  Mai  eh 
20,   1«02.     By  Martinius  NijhofF. 

From  Shanghai  to  Bhamo.  By  E.  L. 
Ja^k.  LL.D. 

of    the    Reyal    Society    of 
LXIX.     No.   457. 
Sociedade    de    Qeographia 


Proceedings 
England.    Vol. 

Boletim  da 
de  Lisbon. 

Journal  of  the  Society  of  Arts. 

Journal  of  Agriculture  of  Victoria. 

Proceedings  of  the  Washington  Aca- 
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Hopkins     Standford    Qalapagos    Expedi- 


tion, 1898-9.  (b)  VII.  Entomological  le- 
suits.  Arachidna.  By  N.  Banks,  (c)  Pa- 
pers from  the  Harriman,  Alaska  Expedi- 
tion.  XXVII.  Apterygota,  by  J.  W. 
Folson.  (d)  Organisation  and  Member- 
ship of  the  Washington  Academy  of 
Science. 

The  Scottish  Qeographical  Magacines, 
current  numbers. 

The  Queensland  Flora.  Vols.  I.  to  V. 
By  F.  M.  Bailey,  F.L.S.,  Government  Bo- 
tanist   of    Queensland. 

The  Periodical.     By  H.  Froude. 

Litzury  der  Mathematisch  Naturwis- 
senschiaftlichen. 

The  Victorian  Naturalist.  Vol.  XIX. 
1^0.  1,     May,  1902. 

Annual  report  of  the  Colonial  Labo- 
ratory of  New  Zealand. 

Transactions  of  the  Royal  Irish  Aca- 
demy, (a)  Vol.  XXXI.  Part  XII.  Fur- 
ther developments  of  the  Qeometrioal 
Theory  of  Six  Screws;  by  Sir  Robert 
Ball.  F.R.S.,  LL.D.  (b)  Notes  on  the 
High  Crosses  of  Moone  Drumcliff,  Ter- 
monfechhin,  and  Killam-ery;  by  the  late 
Miss  Margaret  Stokes,  (c)  The  Ancient 
Forts  of  Ireland,  being  a  contribution, 
towards  our  knowledge  of  their  types, 
affinities,  and  structural  features;  by 
T.  J.  Weetropp,  M.A.  (d)  Vol.  XXXIl. 
The  interpretation  of  a  Quaternion,  as  a 
point  of  symbol.  Part  II.  Quaternioa 
Arrays;  by  C.  J.  Joly,  M.A.,  Royal  As- 
tronomer of  Ireland. 

Journal  of  the  Royal  Mioroscopioal  So- 
ciety of  London.    Part  II.    April,  1902. 

Annals  of  the  South  African  Museum. 
Vols.  II.  and  III. 

Bulletin  of  the  Natural  History  Sooi©- 
of  New  Brunswick. 

The  Royal  Geographical  Journal,  Lon- 
don, April  1902. 

Journal  of  the  Scottish  Meteorologioal 
Society  (third  series). 

Statistics  of  the  Colony  of  New  Zea- 
land for  the  year  1901.  Part  III.— Trada 
and   Interchange. 

North  Queensland  Ethnography.  Bul- 
letin 4.  March,  1902.  "Games.  Sporta, 
and  Amusements."  by  Dr.  W.  E.  Itoth» 

The  Record  of  the  Mines  of  South  Aos- 
tralia,  Taicoola,  and  the  North-Western 
district,  with  plans  by  H.  Y.  L.  Brown ^ 
F.G.S.,    Government   Geologist. 

Report  of  the  British  AEsociation  for 
the  Advancement  of  Science  held  at  Glas- 
gow, September,  1901.     (Bound.) 

Proceedings  of  the  Linnaan  Sooietr  (tf 
New  South  Wales.  Part  IV.  Vol. 
XXVI.    No.  104. 

Monthly  Notices  of  the  Royal  Astro- 
nomical Society.  Vol.  LXIl.  No.  6, 
March.  1902. 

Boletim  Mensal  do  Observatorio,  Rio- 
ty  of  New  Brunswick. 

Boletin  del  Institutio  de  Geologicc 
Mexico. 
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A  meeting  of  the  Royal  Society  of 
Taunania  was  held  on.  the  10th  June 
at  tke  Mnsenm,  Argyle-street.  His  Ex- 
cellency the  Governor,  Sir  A.  E.  Have- 
lock.  G.C.S.I.,  G.C.M.G-,  President  of 
the  Society,   presided. 

New  Members. 

Mr.  J.  H.  Maiden,  Director  of  the 
Botanic  Gardens,  Sydney,  was  elected  a 
corresponding  member,  and  Messrs.  W. 
A.  Finlay  and  F.  Grove  were  elect<^d 
members. 

The  Observatory. 

Mr.  A.  Morton,  the  secretary,  read 
the  following  communication  from  Mr. 
H.  C.  Kingsmill,  M.A.,  Government 
Meteorologist,   Tasmania :  — 

Observatory,  Hobart,  June  7.  1902.  To 
the  Secretary  of  the  Roral  Society.  Dear 
Sir, — i  shall  feel  obliged  if  you  will  sub- 
mit for  the  consideracion  of  the  Council 
the  foUowixii^  remarks  on  the  meteoro- 
logical service  of  Tasmania,  having  re- 
ference to  its  present  condition,  and  its 
iiospects  under  federation.  1  am  led 
to  request  their  attention  for  two 
reasons:— One  their  readiness  in  the 
past  to  give  their  help,  on  all  occasions 
when  it  was  needed  for  this  work;  and 
the  other  is  that  there  is  a  crisis  at  pre- 
sent, due  to  the  advent  of  federation. 
Beeognising  that  changes  must  be  made 
the  Acting  Federal  Premier  has  asked 
all  the  States  for  detailed  information  as 
to  the  cost  and  personnel  of  their  Mete- 
orological Departments.  The  publica- 
tion of  this  news  in  "The  Mercury" 
would  seem  to  indicate  that  the  Govern- 
ment of  this  State  is  leaving  the  way 
open  to  receive  suggestions.  The  Royal 
Society  is  in  a  position  to  make  sugges- 
tions that  would.  I  believe,  have  gieat 
weight  with  the  Government.  It  will  be 
remembered  that  a  deputation  from  the 
Boyal  Society,  in  1^5,  prevailed  on  the 
Government  to  invite  lir.  Wragge  to 
make  a  report  on  the  meteorological  ser- 
vice of  Tasmania,  and  that  he  accepted 
the  invitation.  The  report,  coming 
from  one  whose  training  and  experience 
as  a  meteorologist  are  so  widely  known, 
had  two  objects  in  view.  One,  to  give 
the  colony  of  Tasmania  the  benefit  of 
his  observations  on  the  local  meteoro- 
logical arrangements,  and  suggestions  for 
increasing  the  eflEiciency  of  the  same.  The 
other,  to  at  Hie  same  time  benefit  the 
meteorology  of  the  mainland  by  obtain- 
ing more  thorough  details  from  Tas- 
mania, which  occupies  a  position  of 
much   importance   to   those   engaged     in 


forecasting.  I  therefore  think  that  what 
has  been  so  ably  done,  with  the  double 
object  of  eusurinff  local  efficiency,  and 
also  federal  benent,  in  the  matter  of 
meteorological  work,  will  be  found  the 
best  guide  on  the  present  occasion  in 
estimating  the  cost  of  the  service  now 
required.  For  Mr.  Wragge's.  estimate,  see 
General  Hemarks,  page  15.  paragraph  18, 
of  his  report.  To  those  who  know  what 
the  actual  expenditure  has  been,  it  will 
be  apparent  that  a  mere  answer  to  the 
Federal  Premier  of  the  question  asked 
would  not  be  a  fair  indication  of  the 
cost  of  an  efficient  meteorological  ser- 
vice, as  it  would  ha»ve  to  be  worked  under 
federal  control.  Moreover,  it  should  be 
poijited  out  that  Mr.  Wragge's  estimate 
IS  for  meteorological  work  alone,  and 
does  not  include  the  astronomical  work 
of   the  department. 

The  character  of  this  work,  and  the 
conditions  under  which  it  had  to  be 
done,  are  explained  in  a  report  furniah- 
ed  to  Lord  Gormanstou  in  1894  by  Ad- 
miral Bowden  Smith.  This  report  was 
prepared  by  Captain  Gust,  of  H.M.S. 
Dart,  who  had  been  specially  trained  in 
astronomical  work  at  the  Koyal  Obser- 
vatory, Greenwich.  His  suggestions  are 
most  valuable.  They  are  a  complete 
summary  of  the  conditions  necessary  for 
the  maintenance  of  an  accurate  time-ser. 
vice  in  an  important  shipping  port;  but 
he  makes  no  estimate  of  the  cost.  These 
two  reports,  by  Mr.  Wragge  and  Captain 
Cust,  are  herewith  enclosed.  They  carer 
all  the  present  work  of  the  Meteoro- 
logical Department  of  this  State,  and 
they  furnish  data  on  the  highest 
authority  obtainable  for  estimating  the 
cost  of  enabling  it  to  work  in.  line  with 
the  other  States.  I  hope  that  the  Coun- 
cil of  the  Royal  Society  will  see  their 
way  to  make  some  representation  to  the 
Government,  and  I  shall  be  in  readinesa 
to  give  them  further  information  if  it  is 
required.— Yours,  etc.,  H.  C.  Kingsmill. 

"Meteorological  observations  in  Tas- 
mania were  begun  by  Sir  John  Frank- 
lin in  1840.  Beins  Governor  of  the  is- 
land, then  called  Van  Diemen's  Land, 
he  sent  homo  for  instruments,  and  when 
Captain  Ross  arrived  at  Hobart  in  Aug- 
ust, 1840,  in  command  of  the  Erebus, 
an  observatory  was  built  near  Govern- 
ment House,  and  three  magnetometers » 
a  transit,  clocks,  and  other  instruments 
set  up.  Lieut.  Kay,  R.N-,  was  put  in 
charge  of  the  Royal  Observatory,  which 
was  called  Rossbank,  lat  42.52,  27.4 
S. ;  Ions.  147,  27.30  £.  Mean  magnetic 
dip.  70deg.  40.5 ;  variation,  lOdeg. 
24.24  £.    Here  Lieut.  Kay  took  hourly 


observations  for  eight  years,  Sir  John 
himself  helping  in  the  magnetic  obser- 
vations. Mr.  Francis  Abbott,  who  had 
a  private  observatory  in  Murray-street, 
carried  on  observations  tri-daily  from 
1841  to  1880.  Being  a  member  of  the 
Royal  Society,  he  supplied  them  with 
monthly  meteorological  reports,  which 
are  published  in  their  yearly  report. 
Observations  were  taken  of  barometer, 
temperature,  humidity,  clouds,  and 
rain.  In  1858,  ozone  was  added. 
Observations  were  also  started  of  rain- 
fail,  etc.,  by  the  Marine  Board  at  the 
lighthouses  under  their  care,  and  by 
gentlemen  in  different  parts  of  the  is- 
land, observations  being  taken  in  1864 
bv  Mr.  J.  Boyd  at  Port  Arthur,  Dr. 
Storey  at  Swansea,  Mr.  R.  Henry  at 
Tamar  Heads.  In  1866,  by  Mr.  M. 
Duncanson  at  Ross,  Mr.  F.  Belstead  at 
Westbury,  and  Mr.  W.  B.  Shoobridge  at 
New  Norfolk.  Mr.  Francis  Abbott  was 
obliged  to  relinquish  his  work  in  March, 
1880.  and  in  1881  observations  were 
taken  only  at  New  Norfolk  by  Mr.  W. 
t:.  Shoobridge.  In  1882,  Captain  Shortt 
waa  asked  by  the  Royal  Society  to  un- 
dertake the  work.  In  March,  1883,  a 
deputation  from  the  Royal  Society 
waited  on  the  Premier,  and  asked  him 
to  establish  a  Government  Observatory. 
This  was  done,  and  the  present  observa- 
tory in  the  Barracks  started  under  Cap- 
tain Shortt  in  1883.  lat  42,  53,  28.3, 
long.  147,  19.45  K.  Captain  Shortt  re- 
mained in  charge  till  his  death  in  1892." 
Professor  McAu lay  said  he  desired  to 
impress  upon  the  right  quarter  the 
very  unsatisfactory  state  of  the  keeping 
of  time  in  Tasmania,  and  the  pressing 
practical  importance  of  an  improve- 
ment being  made.  Those  who  had  to  do 
with  the  keeping  of  time  knew  that  it 
was  a  matter  of  life  and  death  to  some 
to  know  the  correct  time  to  the  half 
second  at  lea.st.  Accurate  time  was  of 
the  highest  importance  to  navigators, 
who,  if  they  were  a  single  second  wrong 
in  their  time,  might  be  out  a  quarter  of 
a  mile.  It  was  a  small  thing  to  provide 
for  the  simple  commercial  matter  of  ac- 
curate time,  but  he  did  not  think  that 
the  residents  of  Hobart  at  the  present 
realised  its  importance.  The  ODserva- 
tory  at  Hobart  had  not  a  clock  worthy 
of  the  name.  The  observatory  depended 
opon  a  private  citizen  of  Hobart,  Mr. 
David  tfarclay,  for  reasonable  time. 
There  was  an  antiquated  transit,  and 
accuracy  to  the  100th  part  of  a  second 
could  not  be   secured.      The     accepted 


way  of  announcing  the  exact  time  to 
the  public  was  by  the  dropping  of  a 
ball,  but  it  might  be  done  at  9  o'clock 
at  night  by  a  single  electric  flash.  Two 
or  three  instruments,  two  good  clocks, 
a  good  transit,  and  a  proper  connection 
between  the  observatory  and  the  ball 
would  not  cost  more  than  £500,  and  an 
extra  salary  would,  perhaps,  be  £50  or 
£100  more.  It  was  unreasonable  for  the 
Federal  Government  to  have  taken  over 
lighthouses  if  they  did  not  provide  for 
the  keeping  of  accurate  time  in  an  iso- 
lated place  like  this  as  well  as  in  other 
ports  of  call. 

Mr.  H.  C.  Kingsmill,  Government 
Meteorologist,  read  some  questions  ask- 
ed by  the  Acting  Federal  Premier  in  a 
circular  addressed  to  the  State  Pre- 
miers on  the  subject  of  astronomical  and 
meteorolo^cal  establishments  in  the 
various  States,  and  said  that  a 
bare  answer  to  those  questions 
would  be  exceedingly  mislead- 
ing' to  the  Federal  Government. 
Mr.  Kingsmill  then  went  on  to  say  that 
the  transit  was  certainly  antiquated; 
and  that  when  he  took  charge  of  the  ob- 
servatory he  found  the  meridian  mark 
out.  He  recommended  that  it  should 
be  changed,  but  the  cost  would  be  £3, 
and  the  money  could  not  be  got.  (Laugh- 
ter.) Yet,  in  spite  of  difl&cuitios,  the 
Admii>al  of  the  Australian  sitation  had 
acknowledged  the  accuracy  of  the  time 
signals  here.  At  Tamar  Heads,  the 
Afolbourne  Observatory  had  been  con- 
nected with,  and  it  was  found  that  Vio- 
torian  and  Tasmanian  time  agreed  "to 
the  very  tick"  of  the  telegjrapn.  This 
success  had  been  obtained  with  an  ex- 
penditure of  labour,  which  would  be  alto- 
gether unnecessary  if  he  had  proper  ap- 
paratus. Practically,  the  observatory 
standard  time  was  Mr.  David  Bajrclay^ 
clock,  with  which  they  had  electric  con- 
nection. As  r(>garded  meteorologioal 
work,  they  had  ten  stations,  which  sent 
in  daily  telegrams,  and  these  were  sent 
on  to  the  mainland  to  enable  the  fore- 
casts to  be  made.  There  was  nothing 
mysterious  about  forecasts.  They  were 
simply  the  re&ult  of  the  combination  of 
the  barometer,  the  telegraph,  and  an 
army  of  observers,  and  were  of  great 
value  to  farmers  and  passengers  by  sea. 
There  were  80  rainfall  stationsp  over  the 
island,  and  these  sent  in  monthly  reports, 
and  each  year  a  map  based  upon  them 
was  made.  Magnetic  observations 
would  be  of  great  importance.  An  in- 
strument  in  the  Isle  of  Wight  com  muni- 
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oated  knowledge  of  eartii-tremors  in  any 
part  of  the  world.  That  was  one  of  the 
addiMonal  pieces  of  work  that  the  ob- 
servatory staff  would  be  glad  to  under- 
take, if  placed  in  a  position  to  do  so. 

Hon.  N.  J.  Brown  spoke  of  the  ef- 
forts of  the  late  Sir  Joseph  Abbott  AJid 
himself  At  the  Federal  Conventions  at 
Adelaide,  Sydney,  and  Mediboume  to 
have  astronomical  and  meteorological 
observations  included  in  the  subjects  to 
be  dealt  with  by  the  Federal  Parliament. 
and  of  the  great  benefit  these  observa- 
tions were  to  persons  engaged  in  pastor- 
al and  a^icuttural  pusuits.  Aocuracy 
and  continuitjr  throughout  the  Common- 
wealth were  important.  It  was  now 
probable  that  thid  whole  of  the  Barrack 
''Reserve'^  at  Hobart  would  be  placed  at 
the  disposal  of  the  inhabitant's,  and  the 
observatory  would  have  to  be  removed. 
Bat  this  need  not  be  regretted,  as  the 
acoaracy  of  the  instruments  was  inter- 
fered with  by  the  ironstone  rock  of  the 
place.  He  moved, — "That  the  Coun- 
cil be  requested  to  arrange  for  a  depu- 
tation of  its  members  to  wait  upon  the 
Hon.  the  Premier  for  the  purpose  of  uiig- 
inK  that  the  reply  to  be  sent  to  the  Act- 
ing Premier  ur  the  Commonwealth  to 
the  queries  as  to  the  present  staff,  cost, 
and  equipment  of  the  meteorological  es- 
ti^blishment  of  Tasmania  should  be  ac- 
companied with  a  statement  that  the 
present  arrangements  for  astronomical 
and  meteorological  observations  are  al- 
together inadequate,  and  that  in  the 
general  interests  of  the  Commonwealth 
it  will  be  necessary  in  the  future  to  pro- 
vide for  a  fuller  equipment,  and  a  better 
paid  staff,  as  suggested  by  Mr.  Clement 
Wragge  in  his  report  to  the  Tasmanian 
Government,  dated  August,  1895,  and 
by  Conunander  Purey-Cust,  dated  April 
5,  1894,  and  laid  upon  the  table  of  the 
House  of  Assembly  on  July  10.  1894." 

Hon.  A.  Douglas  seconded  tne  resolu- 
tion, which  was  adopted. 

Tasmanian  Conchology. 
A  paper  by  Mr.  C.  Hedley,  F.L.S.,  en- 
titled '^otes  on  Tasmanian  Conchology" 
The  author  said  :  —  **The  study  of 
Tasmanian  conchology  has  been 
facilitated     by     an  excellent  catalogue 

?ublished  last  year  by  the  late  Professor 
'ate  and  Mr.  W.  L.  May  in  the  proceed- 
ings of  the  Linnean  Society  of  New 
South  Wales.  Therein  certain  species 
ascribed  to  Tasmania  by  the  B«v.  J.  E. 
Tenison  Woods  were  rejected  from  the 
fauna  chiefly  because  no  later  ob^rver 


had  taken  them.  Though  apparently  of 
foreign  origin,  their  exclusion  oould  not 
be  wholly  justified  until  that  ori^n  was 
ascertainea.  At  the  invitation  of 
Messrs.  A.  Morton  and  W.  L.  May  I 
undertook  their  examination.  From 
the  result  it  appear*  that  five  West  In- 
dian species  were  supplied  to  Tenison 
Woods,  which  he  erioneously  described 
as  Tasmanian,  and  as  new  to  science." 

On  the  ^'Advantages  of  Forest  Con- 
servation," by  Mr.   C.  B.  Target:  — 

Mr.  C.  B.  Target  read  the  following 

gaper, ••   On   the  advantages   of     Forest 
Conservation"  :  — 

First,  as  to  the  term  f oi  est.  In  England 
a  forest  is  a  place  reserved  for  wild  beasts 
of  the  chase,  and  is  not  uecessarily  cover- 
ed with  timber,  lu  Scotlaud  many  of  the 
deer  foiests  have  few  trees.  On  the  con- 
trary, on  the  Continent  of  Europe,  a 
foreet  is  an  Agglomeraiion  of  timber  trees 
divided  into  two  mam  classes— pure  ard 
mixed.  The  former  is  when  the  forest 
consists  of  only  one  species  of  timber;  the 
latter  when  there  are  s^vtrai  kinds  grow- 
ing together. 

It  is  in  the  Continental  sense  that  <h» 
term  is  used  in  this  paper;  aieo,  it  relates 
more  to  sylviculture  ,  which  refers  to  woods 
and  forests,  rather  than  to  arboriculture, 
which  deals  only  with  woods  and  planta- 
tions. In  the  one  the  tiee  is  the  unit, 
and  the  wood  is  consideied  a  collection  of 
trees;  in  the  other  thb  wood  is  the  unit,, 
and  the  trees  are  considered  only  as  its 
constituent  parts. 

In  Britain  shelter  is  the  primary  object 
of  the  woods;  on  the  Continent  of  Europe 
the  material,  or  pecuniary,  product  is  of 
primary  importance. 

In  an  address  by  Dr.  Tholard,  he  says: — 
When  the  mountains  aro^e  in  the  geologi- 
cal revolutions  which  gave  them  birth, 
they  must  have  presented  themselves  in 
the  condition  of  bare  rocks  or  banks  of 
solidified  matter,  without  trace  of  vegeta- 
tion. Thev  first  crumbled  by  the  action 
of  water;  this  was  fol  owed  by  a  chemical 
action,  due  to  carbonic  acid,  which,  com- 
bining with  the  alkaJne  elements  of  the 
rocks,  decomposed  and  dissolved  them; 
thus  waB  proauced  a  layer  of  soil  capable 
of  sustaining  vegetation;  then  the  first 
forms  of  vegetable  life  ,of  wnich  the  seeds 
were  air-borne,  the  roots  working  down- 
wards and  assisting  to  crumble  the  rock» 
and  by  their  decomposition,  when  they 
died,  improving  the  soil,  till  at  la«t  large- 
trees  could  be  supported,  the  seeds  of 
which  do  not  germinate,  except  on  soil 
which  hats  been  previously  occupied  and 
prepared  for  them  by  other  vegetables. 

Amongst  other  thingi?,  it  has  heen  notic- 
ed by  Marsh  that  whenever  a  tract  of 
country,  once  inhabited  and  cultivated  by 


man,  is  abandoned  bv  him  and  domes  Ic 
animals,  and  surrendered  to  the  undis- 
turbed influences  of  epontaneous  nature, 
ita  soil,  sooner  or  later,  clothes  itself  with 
herbaceous  and  arborescent  plants,  and,  at 
no  long  interval  with  foreet  growth  for 
this  three  negative  qualities,  exemption 
from  defect  or  excess  of  moisture,  from 
perpetual  frost,  and  from  the  depreda- 
tions of  men  and  browsing  quadrupeds. 

We  thus  see  how  the  forest  grew,  and  hj 
'Continually  shedding  its  leaves  increased 
the  depth  of  vegetab.e  soil,  till  man  made 
.the  forest  give  place  to  the  garden  and  uo 
the  fruitfm  field,  produced  by  man  s  de- 
vice. We  might  thus  assume  that  the 
«ole  use  of  the  forest  is  to  produce  the 
soil  for  agriculture.  But  all  is  not  gain. 
Evil  a.s  well  as  good  has  followed  in  bhe 
wake  of  the  artificial  change.  Marsh  savs 
as  follows:— With  the  extirpation  of  the 
forest  all  is  changed.  At  one  season  the 
earth  parts  with  its  warmth,  by  radiation 
to  an  open  sky;  receives,  at  another,  im- 
moderate heat  from  the  unobstructed  rays 
of  the  sun.  Hence  the  climate  becomes 
excessive,  and  the  soil  is  alternate.y  parch- 
ed by  the  fervours  of  summer,  and  scar- 
red by  the  rigors  of  winter.  Bleak  winds 
sweep  unresisted  over  its  surface,  drift 
away  the  snaw  that  sheltered  it 
from  the  frost,  and  dry  up  its  scanty 
moisture.  The  precipitation  becomes 
as  irregular  as  the  temperature;  the 
melted  snows  and  varied  rains,  no 
longer  absorbed  by  a  loose  and  bibu- 
'ar  vegetable  mould,  rush  over  the 
frozen  surface,  and  pour  down  the  val- 
ley seawards,  instead  of  filling  a  reten- 
tive bed  of  absorbed  earth,  and  storing 
up  a  supply  of  moisture  to  feed  perennial 
springs.  From  the  soil  being  no  longer 
protected,  the  action  of  the  sun  and 
wind  dries  up  the  eurface,  and  forms 
dust  which  is  washed  into  the  streams, 
and  tends  to  silt  up  the  rivers  forming 
bars  at  their  mouths,  and  spoiling  har- 
bours made  by  nature.  This  state  of  af- 
fairs has  been  goiu^  on  since  lon^  before 
the  advent  of  Christianity,  and  numer- 
ous cures  have  been  suggested,  till  scien- 
tific forestry  has  stepped  in  to  remedy  the 
evil,  although  rast  tracts  of  fore«t  have 
been  destroyed  by  natural  causes,  such  as 
fix)8ts.  drought,  epiphetic  and  parasitic 
vegetable  growths,  and  insects,  birds,  and 
beasts. 

But  to  a  far  greater  extent  have  for- 
ests been  destroyed  by  reckless  fellings 
in  wasteful  exploitations;  to  some  extent 
have  injuries  been  done  by  flocks  and 
herds  depastured  in  the  wood<s;  and  to  a 
great  extent  have  forests  been  destroyed 
by  fire  applied  to  the  clearing  away  of 
trees,  in  order  that  the  ground  may  be 
obtained  for  agriculture,  and  by  fires 
attributed  to  accident,  but  to  accideii. 
attributable  to  the  carelessness  of  man. 

There  must  be  conservation  against  de- 


struction occurring  irrespective  of  maa'a 
agency,  against  destruction  through 
man's  carelessness,  against  destruction 
through  man's  dishonesty,  and  with  this 
an  improved,  more  economic,  and  less 
wasteful'  forest  exploitation;  with  which, 
again,  may  be  conjoined  forest  restora- 
tion,  reboisement  aa  a  preventive  of  tJbe 
formation  of  deetructiTe  torrents  and  in- 
undations, or  to  assist  rainfall,  or  ar- 
rest and  utilise  drifting  sand. 

The  climate  of  countries  covered  by 
forests  is  more  equable  than  that 
of  deforested  countries.  This  benefit  de- 
rived from  forests  has  been  proved  in 
France,  Germany,  the  Cape,  and  India 
by  simultaneous  records  inside  and  oat- 
side  forests.  Where  the  land  is  densely 
wooded  the  rains  may  be  diffused  more 
or  less  equably  over  several  months  in 
the  year,  and  may  frequentljr  be  of  a 
drizzling  character,  while  in  a  land 
similarly  situated,  devoid  of  trees,  rain 
falls  irregularly  in  what  seems  like 
thunder  plumps,  and  m  extreme  cases 
whole  years  may  paas  without  rain,  <aa  i^ 
the  case  in  the  Karoo,  South  Africa,  and 
Aden,  South  Arabia;  and  the  rain  in  the 
forest  land  majr  fall  pretty  equably  ovcj 
the  whole  district,  while  in  the  land  de- 
void of  forests  it  falls  now  here,  now 
there;  falls,  it  may  be,  in  torrents,  de- 
luging the  land,  while  extensive  districhi 
are  left  dry—both  occasioning  great  in- 
equality in  the  distribution,  even  where 
the  quantity  of  rain  falling  may  be 
proximately  equal;  and  the  inequality 
in  benefit  from  what  falls  is  made  etill 
greater  by  the  torrential  occasional  rains 
draining  off  rapidly  to  the  riTer  beds, 
and  by  them  to  the  sea,  while  the  wood- 
lands absorb  and  retain  a  much  larger 
portion  of  what  falls  on  them.  And 
thus  is  fulfilled  what  is  written:  "The 
earth  which  drinketh  in  the  rain  that 
cometh  oft  upon  it  bringeth  forth  herbs, 
meat  for  those  by  whom  it  vb  dressed, 
and  receiveth  the  blessing  of  God;  but 
that  which  beareth  thorns  and  briars  is 
rejected,   and  is  nigh  unto  cursing." 

The  following,  b^  «iules  Mai^tre,  would 
refer  to  the  vine  industry  in  Australia: 
— "The  phylloxera  has  its  propagation 
facilitated,  or  has  the  way  prepared  for 
it  by  the  most  powerful  and  most  geno- 
ral  enemy  of  this  entire  region.  Jt  is 
manifest  that  this  is  the  enemy,  which 
equally  with  that,  or  still  more,  should 
command  our  attention  and  our  vig^ilant 
watchfulness,  and  that  against  which  we 
ought  to  contend  with  our  greatest  en- 
ergy." 

With  us  it  is  the  enemy  not  only  of 
the  vine,  but  of  all  culture:  this  enemy 
which  successively  and  progressively  has 
made  the  peasant  to  give  up  the  culture 
of  flax,  of  ihemp,  of  maize,  and  of 
giuin;   this  enemy  which  has  constnained 
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ua  to  substitate  for  the  culture  of 
cereals,  which  had  become  almost  unpro- 
duetire,  that  of  the  vine,  an  arborescent 
culture  with  deeper  roots.  This  enemy 
which  is  increasing  every  day  with  great- 
er damage  than  that  caused  by  the  phyl- 
loxera is  drought. 

In  Coorg  and  the  Wynaad,  and  also  the 
Shimoger  district  of  Mysore,  India,  it  was 
found  that  the  borer  was  worse  where  the 
bamboo  had  been  cut  .to  the  planters  have 
*argely  replanted  the  bamboo,  with  the  re- 
sult of  keeping  down  the  borer,  -which  has 
helped  destroy  the  coifee  induatrv  of  Cey- 
ion. 

May  not  the  entomolojfist  find  that  the 
Californian  scale  on  fruit  tree*  is  owing 
to  its  natural  habitat  being  destroyed; 
for  surely  this  pest  was  in  the  world  be- 
fore it  began  to  damage  apple  trees? 

Truly  man  cannot  interfere  with  Na- 
ture without  suffering  sooner  or  later  for 
nis  presumption.  He  may  damage,  bat 
be  has  not  learnt  to  improve.  Nature 
^11  vield  a  portion  of  the  surface  for 
cereals,  but  when  that  area  is  encroached 
on  too  much,  drought  and  floods  destroy 
what  man  has  done,  but  does  not  always, 
or  rather  seldom,  reetore  the  damage  done 
by  man. 

Now,  amongst  the  advantages  derived 
'rom.  forests  are  the  fol.o wing  industries: 
-TSaswmill,  buildings,  shipbuilding,  en- 
gineering, farming,  carving,  paper  pulp 
nianufacture,  match  making,  manufacture 
of  cases,  boxes  for  fruit,  etc..  frames  of 
sieves  and  drains  and  cask  hoop?,  wooden 
wire  for  table  cover*,  and  blinds,  pencils, 
wooden  nails,  instruments.  shovels 
spoons,  shoes,  lasts,  saddle  trees,  staves 
for  barrels,  brushes,  harrows,  gunstocks, 
furniture  .toys,  timber  for  mines,  railway 
sleepers,  etc.  In  Germany  these  indus- 
tnes  support  3,000.000  peopje.  but  owing 
to  the  greater  frugality  of  the  Germans, 
the  longer  hours  of  labour,  and  lower 
▼ages,  no  competition  could  be  started 
against  the  import  of  the  manufactured 
article.  In  wood  pulp  there  is  an  exoep- 
^P^Zl  i?  *  ^^^"  ^'■0™  ^r.  Henri  Ami, 
of  the  Dominion  Geological  Department 
he  states : —"There  is  no  doubt  a  big  fu- 
ture for  Canada  in  the  direction  you  men- 
tion; in  fact,  the  world  is  looking  towards 
Canada's  coniferous  forests  for  its  supnly 
or  paper  ror  the  coming  generation,  and  if 
V/snada  will  only  extensivelv  and  vigorous- 
ly carry  out  a  prudent,  provident  policy 
in  connection  with  this  industry,  as  well 
AS  lumbering,  there  is  no  doubt  that  we 
^^.control  the  output  in  years  to  come. 
British  Columbia  has.  as  vou  know,  fine 
coniferous  forests.  May  thev  be  ever- 
lasting, and  they  can  be  so  by  careful  at- 
tention, and  judiciously  enforced  legisla- 
tion. With  reference  to  inquiries  as  to 
forestry  in  the  United  States,  it  shows 
wat  there  was  little  syetematic  work  ear- 
ned o*».  -Mtcept  in  New  York  State,  and 


the  main  conclusion  arrived  at  ws^ 
"There  were  but  poor  depauperated  for- 
ests left  in  the  United  Snutes  just  south 
of  us." 

Again,  from  the  "Journal  of  Commerce 
of  Neiw  York."— "But  the  main  ground  of 
objection  to  the  privilege  Congress  has 
given  to  the  paper  manufacturers — the 
letters  of  marque  and  reprisal  which  Con- 
gress has  given  to  the  paper  trust  to  prey 
upon  the  book  and  newspaper  trade  of  the 
country— being  trankly  stated,  a  second 
reason  of  a  very  substantial  character,  is 
that,  a-though  pulp  woods  are  free  of 
duty,  for  the  profit  of  the  paper  trurt,  the 
duties  on  pulp  and  paper  stimulate  the 
ruinous  consumption  of  American  forests. 
When  forests  are  cut  for  timber,  the 
smaller  trees  are  spared,  but  the  pulp  men 
cut  everything  down  to  six  inches  at  the 
stump,  BO  that  the  spruce  forests,  ravaged 
by  the  paper  makers,  are  not  perpetuating 
themselves." 

The  National  Irrigation  CongresB,  a 
year  and  a  half  ago,  and  the  National 
Forestrv  Association,  have  urged  that  all 
pub'jc  lauds,  more  valuable  for  timber 
than  for  cultivation,  should  be  absolutelv 
withdrawn  from  sale  by  the  general  go- 
vernment. 

The  efforts  now  making  on  a  wide  scale 
to  preserve  the  forests  do  not  spring  from 
altruistic  regards  for  the  well  being  of  the 
next  generation.  So  far  as  the  future 
supply  of  timber  is  concerned,  the  de- 
struction of  our  forests  will  only  make 
timber  more  expensive,  and  lead  to  a  freer 
use  of  metal  for  the  purpoeee  of  construc- 
tion. It  is  the  farmers*  neetl  of  rain,  and 
the  cities'  need  of  drinking  wa^er  that  is 
inspiring  the  efforts,  legal  and  scientific. 
State  and  National,  to  retard  the  deetruc- 
tion  of  our  forests.  In  England,  New 
York,  and  the  older  part  of  the  West,  the 
denudation  of  the  soil  has  already  pro- 
ceeded, so  far  as  to  seriously  diminish  the 
volume  of  the  rivers.  This  has  unfavour- 
ably  affected  the  water  supply  of  some  of 
our  cities,  and  it  is  diminishing  the 
evaporation  upon  which  agriculture  must 
depend  for  its  rainfall.  It  is  for  the  sake  of 
the  crops,  and  for  the  sake  of  the 
water  supply  of  towns  that  efforts 
are  now  making  to  check  the  reckless  de- 
struction  of  the  forests.  The  enormous 
profit  the  pulp  paper  men  are  making, 
evinced  by  the  capitalisation  of  the 
Trust  at  .£11,000,000  sterling,  and  (absorp- 
tion of  mills  at  a  valuation  of  .65,500  per 
ton  of  daily  output,  which  mills,  with 
entirely  new  machinery,  can  be  erected 
at  80-^iO  per  cent,  of  that,  offer  an  im- 
mense premium  upon  the  rapid  destruc- 
tion of  the  forests. 

Forests  and  Eeservoirs.— Prom  Ameri- 
can "Gardening,"  October.  1901.— P.  H. 
Newell,  Hydrographer,  United  States 
Geological  Survey,  makes  a  few  remarks 
"*hich  should  appeal  to  all  who  cultivate 


the  soil.  He  points  oat  Uiat  the  full  de- 
Telopment  of  the  United  States,  especi- 
ally of  the  arid  West,  resta  upon  e.  com- 
plete ntilisation  of  the  water  for  irriga- 
tion, power,  and  municipal,  as  well  as 
domestic  supply.  Furthermore,  as  the 
evaporation  of  the  water,  and  protection 
from  pollution,  both  natural  and  arti- 
ficial, rests  largely  upon  the  proper 
treatment  of  the  forests  at  the  head- 
waters of  the  streams,  there  can  be  no 
question  as  to  the  beneficial  influence  ot 
these  forests,  although  the  extent  of  the 
influence  may  be,  and  still  is,  open  to  in- 
vestigation and  discussion.  The  forests, 
with  the  accumulation  of  vegetation 
upon  the  ground,  serve  to  break  the 
force  of  the  rain,  and  regulate  the  run- 
oflf,  exoeseive  soil  erosion  is  to  a  l-arge 
extent  prevented,  and  the  waters  drained 
from  a  forest  are,  as  a  rule,  free  from 
suspended  mineral  matter. 

Tne  Qovernment  has  set  about  the  pro- 
tection of  forests  upon  the  head-water 
streama  of  the  West,  and  Congress  has 
under  consideration  legislation  tending 
to  promote  the  construction  of  large 
reservoir®  within  or  adjunct  to  the  for- 
est reserves.  Here  are  to  be  found  at  the 
head-waters  of  the  streams  many  valleys 
whose  outlets  can  be  closed  by  a  dam  of 
moderate  height,  holding  back  the  water 
from  melting  snow,  or  from  occasional 
storms.  These  natural  reservoir  sites 
are  being  surveyed,  and  their  capacity 
and  cost  ascertained.  The  amount  of 
water  arvail'able  for  storage  is  also  being 
meaeured,  and  the  facts  recorded  so  as 
to  make  it  possible  to  know  definitely 
the  benefits  to  be  derived  from  the  con- 
etruction   of   these   hydraulic    works. 

One  of  the  sources  of  anxiety  and  un- 
certainty in  regard  to  these  reservoirs  is 
the  matter  of  silt  and  sediment. 

The  flood  waters  roll  along  sand, 
gravel,  and  even  boulders,  depositing 
them  wherever  the  current  is  checked. 
These  floods,  entering  the  artificial  reser- 
voirs, are  brought  to  a  halt,  and  quickly 
lay  down  their  load  forming  a  coating  op 
layer  of  mud  in  the  reservoir,  tending 
to  greatly  diminish  the  storage  capacity. 
If  the  waters  come  from  forested  slopes, 
where  the  soil  is  protected  and  held  by 
roots,  the  amount  of  settlement  may  be 
negligible;  but  if,  on  the  other  hand, 
these  forests  are  cut  away,  the  under- 
wood humus  burned,  the  driving  storms 
soon  attack  and  move  the  loose  earth 
and  disintegrated  rock,  starting  it  on  its 
journey  down  the  slopes,  to  he  finally 
caught  in  the  reservoir  below.  Thue  it 
happens  that  it  is  of  the  first  import- 
ance for  the  prolonged  life  of  the  reser- 
voir that  every  oare  should  be  taken  to 
perpetuate  the  forest  cover  upon  the 
catchment  area,  wherever  thi^  can  assist 
in  holding  the  soil. 


It  may  be  here  mentioned,  when  re- 
afforestation ie  out  of  the  question,  tli&t 
when  the  volume  of  ^-ater  in  the  stream 
entering  the  reservoir  is  so  great  in  pro. 
portion  to  the  size  of  the  reservoir  that 
the  inertia  of  the  \7ater  in  the  reservoirs 
is  insufficient  to  arrest  the  velocity  of  th.e 
etream  entering,  the  remedy  is  either  to 
make  the  reservoir  larger,  or  to  make  a 
greater  number  of  reservoirs  further  up 
the  valley  before  the  i.iinor  streams  have 
formed  one  laige  stream  beyond  control 
as  to  power. 

Monsieur  Valle,  in  a  work  entitled 
"Etudes  sur  les  inondations,"  gives  a 
table  of  flood;^  in  the  Seine  from  1615, 
showing  that  the  height  of  the  floods 
has  decreased  from  8.39  metres  to  6.47 
metres,  and  makes  thi.^  deduction,  viz., 
that  the  felling  of  forests  gives  us — 

More  rain  annually. 

Less  flood  water. 

More  cultivated  land. 

But  he  omits  to  mention  that  the  Forest 
Edict  of  Colbert,  made  in  1669,  was  ow- 
ing to  the  denudation  of  forests  in 
France,  and  that  the  siuce  then  forests 
have  increased,  especially  the  Communal 
Forests,  in  the  beginning  of  last 
century,  and  the  end  of  the  18th 
under  Napoleon,  ^hen,  for  twenty 
years,  all  privat-j  telling,  without 
permission       was       strictly     prohibited. 

Schlich  etat^  that— 

The  climate  of  furesied  countries  is  more 
eouable  than  that  oi  deforested  countries. 

The  mean  temperature  is  lessened. 

The  reduction  oI  temperature  may  be 
hurtful  where  crops  do  not  ripen  in  ume» 
but  very  beneficial  elsewhere. 

As  forests  moderate    extremes  of  tem- 

Serature,  plants  grown  under  their  shelter 
0  not  suffer  so  much  from  the  effects  of 
earlv  frosts  or  drought  as  plants  growing 
in  the  open. 

There  is  an  excess  of  from  8  to  10  per 
cent,  of  moisture  in  a  forest. 

After  allowintr  for  the  water  intercepted 
by  branches,  etc..  running  down  the 
trunk,  12  per  cent,  may  be  allowed  as 
stopped  by  the  forest.  Against  this,  the 
evaporation  in  a  forest,  where  there  is 
leaf  mould,  is  only  22  per  cent,  of  that  in 
the  open,  and  this  more  than  compensates 
for  the  loss  of  rain  reaching  the  ground. 

As  to  the  effect  of  forests  on  slopes,  I 
will  give  the  case  of  Hoshiapur.  in  the 
Punjab,  where  formerlv  the  hills  were 
covered  with  forests,  but  by  the  act  of 
man,  and  the  grazing  of  cattle,  these 
forests  have  disappeaied.  The  treading 
of  sheep  and  goats  has  loosened  the  soil. 
The  soil  being  no  longer  bound  together 
by  roots,  ravines  have  been  formed,  the 
debris  actually  destroying  a  part  of  the 
town.  This  is  what  mav  possiblv  hap- 
pen to  any  irrigation  works  started  here. 


XVll 


The  adyanbages  of  sylvicalture  are:  — 

1.  To  yield  *tlie  timber  necessary  for 
cerrain  purposes. 

2.  To  produce  the  greatest  quantity  per 
acre  r>er  year. 

3.  GuD  produce  the  highest  possible  money 
return  per  acre  per  year. 

4.  To  produce  the  highest  possible  inter- 
est  on  the  invested  capitaJ. 

5.  To  influence  the  cimate,  to  regulate 
the  draining  of  the  country,  and  prevent 
landslips  and  avalanches. 

Tb-e  following  table  gives  the  results  of 
forest  culture  in  several  different  coun- 
tries as  far  as  possible.  Onlv  the  Grown 
forests  are  given,  as  the  results  of  private 
forestry  are  not  obtainable,  so  the  areas 
giT-en  are  very  much  less  than  those  of  the 
total  areas  under  forest:— 
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The  £  in  the  oase  of  India  hae  been 
taken,  as  in  the  official  returns,  aa  Re. 
10  for  purposes  of  comparison.  The 
profit  from  the  forests  in  1869  was 
only  iB139,071t.      Since  then,    although  a 


large  portion  of  the  revenue  has  been 
spent  on  reafforestation,  yet  the  revenue 
has  largely  increased. 

In  European  countries,  which  'have 
been  chosen  ats  their  climate  more  nearly 
approaches  that  of  Tasmania,  the  botal 
acreage  of  Crown  forests  is  18,060,000  acree^ 
with  a  net  profit  of  rieS^STB  971.  or  33.  K^d. 
per  acre.  This  net  prefix,  capitalised  at 
a  per  cent,  would  give  J£3  179.  6d.  as  the 
average  value  of  each  acre,  and  this  is 
including  large  areas,  of  which  some  are 
inaccessiole,  and  some  valueless  for  tree 
planting. 

During  the  last  10  years  the  country 
lots  of  Crown  lands  sold  in  Tasmania 
amounted  to,  248,924  acres,  at  an  average 


price  of  £1  7s.  ild.;  this,  at  5  per  oent., 
would  give  Is.  4|a.  per  acre,  so  that,  even 
after  aTlowing  for  the  hours  of  labour  be- 


ing less,  and  wages  being  higher  than  in 
Europe,  twice  the  ai^ount  of  the  re<venue 
yielded  by  the  investment  of  the 
money  obtained  by  the  sale  would  be 
obtained  by  a  judicious  system  of 
forestrv  on  the  same  land.  All  the 
best  .And  is  first  selected  for  ag- 
ricultural purposes,  so  the  price  of  saie 
and  the  small  return  given  for  perpet- 
uity is  presumably  for  the  best  land, 
whilst  the  returns  for  European  forests 
are  for  all  the  land,  including  bad.  and 
in  many  areas  thoroughly  denuded  of 
trees,  this  is  especially  the  case  with  the 
Crown  forest©  of  Sweden. 

According  to  information  kindly  given 
me  by  Mr.  Counsel,  the  area  of  the  but- 
ton grass  land,  which  is  absolutely 
worthless  for  •agricultunal  purposes,  is 
not  less  than  1,150,000  acres,  and  as  it 
has  been  shown  that  forests  bre  neces- 
sary for  the  climate,  which  is  said  to 
have  become  colder  during  the  last  half 
century,  whether  due  to  the  denudation 
of  forests  or  not,  may  be  questioned  by 
some,  but  the  excess  of  evidence  shows 
that  forests  cause  milder  winters,  whilst 
the  intense  heat  of  summer  is  mode- 
rated ;  for  agriculture,  gracing,  etc.,  it  is 
necessary  to  etrip  a  large  area  of  land 
of  its  covering  of  trees,  bub  at  the  same 
time  they  may  be  replaced  elsewhere. 

On  the  basis  of  a  net  return  of  2s.  an 
acre,  and  a  ^ross  return  the  same  as  in 
Europe,  a  rise  of  26  per  cent,  may  be 
given  for  the  wages,  but  as  the  age  at 
which  trees  mature  in  Tasmania  is  said 
to  be  half  that  required  in  Europe  (see 
"A  Practical  Treatise  on  Tree  Culture 
in  South  Australia,"  by  J.  E.  Brown, 
L.L.S.),  the  profit  may  safely  be  taken 
as   double.    The  exact  profit  caused   by 

? nicker  growth  must  be  more  or  less  left 
or  experience,  although  the  age  of  tim. 
ber  m'ay  be  judged  by  the  rings. 

Taking  the  time  required  for  the  pine 
tree  to  mature  in  Europe  to  be  112  years, 
every  ^100  of  initial  cost  of  planting  at 
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2|  per  cent,  per  Annum  eomponnd  in- 
terest would  Amount  to  JB1,600,  whilst 
if  the  treee  matured  in  84  yeare  the  com- 

Sound  interest  Would  be  JB800;  but  if 
[r.  Brown's  Agures  be  Adopted,  only 
j&KX)  would  have  to  be  deducted  from 
the  «ale  of  the  timber  planted  -at  a  Arst 
cost  of  ^00.  No  allowance  has  been 
made  for  maintenance,  as  this  i«  met 
from  the  Mile  of  the  thinnings.  In  Eng- 
land, where  the  coet  of  Iiabour  more  near. 
ly  approaches  the  rates  prevailing  in  Tas- 
mania, Dr.  Schlich,  a  forest  authority, 
states  that  allowing  100  years  for  the 
growtih  of  the  pine  and  2^  per  cent,  com- 
pound interest  for  the  monev  laid  out, 
the  result  is  JB185,  aquivalent  to  7s. 
6d.  per  acre  per  annum  after  all  ex- 
penses lare  paid,  so  surely  with  the 
quicker   growth    in   Tasmania   the    esti- 


mate of  2s.  per  acre  is  a  very  safe  one, 
presuming  the  trees  are  allowed  to  come 
to   maturity.    But   I  would   not  suggest 


thio.  but  rather  that  the  button  grass 
land'  be  planted  with  spruce,  Scotch  fir, 
and,  as  suggested  by  Mr.  Rodway, 
stringy  bark,  and  that  a  twenty  year 
rotation  be  adopted  for  the  stringy  bark, 
as  the  tree  after  this  would  not  oe  suit- 
able for  pulp.  Allowing  only  stringy 
bark  to  be  grown,  and  assuming  that 
the  growth  is  only  that  of  the  spruce,  it 
would  take  71,400  acres  to  eupply  the 
American  consumption  of  woou  for  the 
pulp  industry,  estimated  at  90,000  tons 
yearly.  Allowinff  the  spruce  to  weigh 
when  green  401b.  per  cube  foot,  this 
would  give  5,000.000,  and  the  German 
yield  of  epruce,  20  years  old,  is  given  as 
1,400ft.  per  acre. 

For  spruce  and  Scotch  fir  a  rotation 
of  60  years  might  be  adopted.  This 
would  give  the  yield  per  acre  as  5,400ft., 
57,800  acres  to  supply  this  requirement 
annuallv,  and  would  enable  a  most  pro- 
fitable industry  to  be  established;  an 
industry  that  pays  so  well  that  the 
American  Paper  Trust  can  afford  to 
give  80 — 40  per  cent,  more  for  an  old 
mill  than  it  would  cost  to  erect  a  new 
one  with  up-to-date  appliances. 

It  is   very    probable   that   the  batton 

Srass  land  might  require  some  open 
rains  before  it  be  planted,  but  the  ad- 
vantage would  be  that  we  ehould  be  ex- 
porters instead  of  importers  of  deal  and 
pine  woods,  and  also  that  the  oak  oould 
oe  grown  as  well  as  the  pine  by  having 
the  tap  roots  cut  when  plauted.  ic 
having  been  shown  by  Dunamel  that 
this  does  not  interfere  with  the  growth  of 
the  tree,  but  on  the  contrary,  when  the 
subsoil  is  eour,  the  growth  ie  hastened. 
This  has  been  lan^ely  adopted  with  great 
success  on    the  Landes  in  France. 

On  the  ffandy  wastes  on  the  North- 
West  Coast  of  Tft«maoaa  the  Pinus  pin. 
aitet  might  be  planted  #ith  advantage. 


This  w6uld  arrest  the  sand,  and  large 
areas  of  ^und  recovered  for  cultiva- 
tion, leaving  belts  of  pine  to  prevent 
the  sand  agkin  moving,  and  after  the 
pinaster  has  run  its  course,  the  Scotch 
fir  might  be  planted,  as  the  eoil  would 
then  be  in.  a  fit  state  to  grow  it. 

One  of  the  principal  products  of  the 
Pinus  pinaster  is  resin  and  turpentime, 
after  which  the  wood  is  used  for  char- 
coal or  firewood.  It  might,  very  pos- 
sibly, having  lost  its  resin,  be  also  good 
/for  pulp. 

The  oak,  as  well  a^  the  pine,  would 
serve  to  increase  the  exports,  and  in 
compartively  few  years  stop  the  imports, 
and  cause  a  large  export  trade.  For, 
owing  to  the  rutnlese  manner  in  which 
the  foreste  in  America  are  being  denaded 
of  timber,  the  price  is  almost  certain 
to  rise,  thus  increasing  the  profit  on  ail 
timber  trees  that  are  now  planted. 

The  oak  will  find  a  ready  sale  for 
stanres   for   barrels,    which  are   now    im- 

Sorted  into  Australia  for  the  wine  in- 
ustry,  and  it  is  to  be  hoped  that  tiie 
cider  industry  will  soon  increa«e  under 
federation  in  Tasmania. 

One  of  the  principal  difficulties  in  ex- 
tending  the  timber  trade  of  Tasmania  is 
decidedly  the  uncertain  quality  of  the 
timber.  This  would,  in  a  great  measure, 
be  overcome  by  the  introduction  of  a 
Forest  Department,  for  then,  instead 
of  the  present  license  system,  the  trees 
that  would  have  to  be  cut  would  be 
marked,  and  sold  by  auction.  The  ap- 
proximate quantity  required  being  esti- 
mated by  the  department,  by  this  means, 
the  trees  would  be  ringed  at  the  proper 
time.  I  am  informed  that  the  period 
for  the  rise  and  fall  of  the  sap  varies 
with  the  a^es  of  the  tree.  f^acilities 
would  be  given  for  carting  the  timber, 
or  elee  it  would  be  felled  by  the  depait- 
ment,  and  the  tresa  taken  to  a  depot, 
and  then  sold.  This  latter  system  is  in 
force  in  many  parts  of  India. 

For  maintenance  the  usual  average  is 
5  days  work  per  acre,  or  from  4o— 80 
acres  per  man.  This,  on  an  estimate  of 
800,000  acres,  being  carefully  looked 
after,  would  require  10,000  men;  thus 
an  extra  population  of  80,000  people 
would  be  supported,  exclusive  of  saw- 
mills;  whilst  making,  preparation  of  tur- 
pentine, etc.,  would  sapport  some  thou- 
sands more. 

The  total  yield  of  an  acre  of  epruce, 
80  yeare  old,  after  adding  the  amount 
given  bv  the  thinnings,  may  be  taken 
at  8,250ft.,  so  that  after  allowing  253.  a 
year  for  labour  any  price  over  2id.  per 
cubic  foot  would  be  profit  <5d.  per  foot 
ie  allowed  in  England).  No  allowance 
has  been  nvade  for  the  rapid  growth  of 
spruce  in  these  colonies,  as  it  has  been 
left  for  a  maiviii  of  safety,  ae  these  are 
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•onlv  approximate  figures  taken  from  the 
jrield  given  in  Qerman   forests. 

There  is  one  matter  to  which  I  mast 
draw  attention,  that  is  the  scale  of 
•charges  leried  to  give  animals  a  free 
rigpht  to  destroy  young  trees,  which 
Tories  from  Is.  6d.  for  a  horse,  to  3d. 
for  a  goat,  one  of  the  most  destructiye, 
if  not  the  most  destructire  animal  that 
can  be  turned  into  a  forest,  except,  per- 
;hap8,  a  camel. 

The  great  necessitr  for  a  Forest  De- 
partment is  to  see  that  the  young  trees 
which  make  the  forest  of  the  future  are 
cared  for.  Without  this  a  fore»t  is 
either  destroyed  by  being  cut  down,  or, 
in  due  course,  it  perishes  naturally,  and 
disappears  of  itself.  In  either  case  th»  re- 
sult IS  deeply  to  be  deplored,  for  when 
once  a  forest  disappears  it  can  only  be 
replaced  at  a  great  expense  cf  time  and 
money. 

As  a  i>roof  of  what  has  already  been 
effected  in  India  by  forest  officers  edu- 
cated in  European  schools,  I  may  men- 
tion that  in  IBSi  there  were  in  that 
country  9,820,000  acres  of  reserved  for- 
ests, the  whole  of  which  are  managed  on 
the  principles  taught  in  the  European 
Schools  of  Forestry,  and  2,40d,OJO  which 
are  protected  from  fire,  as  well  as  cattle 
and  sheep  grazing,  and  goats,  and  con- 
sequently are  now  in  a  condition  to 
reproduce  themselvRi.  under  the  natural 
system,  and  as  perhaps  the  most  con- 
vincing proof,  from  a  financial  point  of 
view  of  the  value  of  the  system,  the 
forest  revenue,  which  in  1970  was  je337,- 
000,  of  which  J£52,000  was  profit,  in  1830 
reached  j£5i5,000  with  a  net  profit  of 
Jt2lo  OOO;  and  in  1900  the  gross  revenue  was 
jei, 235,425,  with  a  net  profit  of  ^505,230. 
These  figures  speak  so  very  eloquently 
that  no  comment  is  needed. 

A  Forest  Act  was  pa&sed  in  South 
Australia  in  1878,  and  in  1683  a  quarter 
of  a  million  trees  were  planted  out,  and 
the  forest  revenue  amounted  to  Je6.5il7, 
ag'ainst  an  expenditure  of  ^,200.  Last 
year  the  revenue  was  ^14,421;  the  ex- 
penditure, as  far  as  can  be  seen  from 
the   Blue  book,   £12,915, 

Why  cannot  we  also  secure  the  pre- 
servation of  our  forests,  and  plant,  when 
forests  are  destroyed  for  the  purpose  of 
of  agriculture,  to  restore,  or  rather 
maintain,  what  Nature  has  done  to  ren- 
der the  Tasmanian  climate  one  of  the 
most  perfect  in  the  world. 

Adjourned  Discxis&ion. 

A  proposed  discussicn  on  Mr.  He^'s 
paper  was  postponed  till  next  meeting. 

Vote  of  Thanks. 
On  the  motion  of  Hia  Etscellenoy,  a 


Tote  of  thanks  was  passed  to  those  irho 
had  read  papers. 
The  proceedings  then  terminated. 


List  of  works  presented  to  the  Koyal 
Society's  Library  during  tbe  month  of 
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Atti  della  Reale  Academla  dei  Science, 
Roma,  current  numbers,  from  the  So^ 
ciety. 

Records  of  the  Australian  Museum, 
vol.  VI.,  No.  6.      From  the  Trustees. 

Journal  of  the  Linnean  Society, 
London,  vol.  XXVIII.,  Zoology,  No. 
184,  XXXV.,  Botany,  No.  244.  From 
the  Society. 

Proceedings  of  the  Geographical 
Society  of  Australasia,  1st  session. 
1885-6,  vol.  I. 

From  the  Society.  Notes  sur  le* 
Foormis  et  lea  Quepes  Extracts 
des  Comptes  rendus  dee  Seances 
de  TAcademie  des  Sciences.  Rapports 
des  Animaux.  Myrmecophiles  avec  leo 
Fourmis,  1897.  Liste  de«  Travaux 
Scientifiques.  Leo  habitations  a  Bon 
Marche  dan*  Villej?  le«  de  Moyenne  Im- 
portance. Sur  I'Emploi  de  Desinences. 
Caracteristiques  dans  les  Denominations. 
de3  groupes  etablis  pour  les  Classifica- 
tioDiS.  B^cherches  sur  L'Anatomie  de  la 
Fourmi  et  es^ai  sur  la  Constitution. 
Mcrpholcgique  L'Esthetaque  dans  les 
Sciences.  De  la  Nature.  From  the 
Academle,  Paris. 

Contribution  to  Canadian  Palieon- 
tolog-v.  vol.  II.,  part  2,  "Canadian  Fossil 
InsFCts,"  by  S.  H.  Scudder.  Additions 
to  the  Coleopterous  fauna  of  the  Inter- 
glacial  clays  of  the  Toronto  district. 
With  an  appendix,  by  A.  D.  Hopkins,  on 
tihe  Scolytid  borings  from  the  same  de- 
posit, vol.  IV.,  part  2.  A  revision  of  the 
genera  and  species  of  Canadian  Palaeo- 
zoic Cerals,  the  Madreporaria  aoorosa 
and  M.  rugoisa,  by  L.  M.  Lambe,  F.6.S. 
Catalogue  of  the  Marine  Invertebrata 
of  Eastern  Canada,  by  J.  F.  Whit  eaves. 
LL.D.,  F.G.S.  From  the  Geological 
Survey  of  Canada. 

Journal  of  the  Agricultural  Depart- 
ment of  Victoria,  vol.  I.,  part  8,  1902. 
From  the  department. 

A  Trencsen  Varmegyei  Termeszet- 
tud  Qmanyi  Egylet,  1900-1.  From  the 
Society. 

The  Quarterly  Journal  of  tbe  Geologi- 
cal Society,  vol.  LVIII.,  May  16,  1902, 
No.  230.    From  the  Society. 

The  "Emu,"  vol.  IT.,  No.  1.  From  ihe 
Societv.  Melbourne. 

The  Indicator  on  Gold  Mining,  No.  3, 


zz 


the  Creswick  Field  and  its  Mming,  by 
W.  Bradford.  From  the  editor,  Bai- 
larat. 

Bulletin  of  the  Museum  of  Compara- 
tive Zoology  at  Harvard  College,  vol. 
XXXIX.,  No.  2;  "Chirioui  Mammalia," 
by  Outram  Bangs,  vol.  XL.,  No.  1 ; 
Changes  accompao.ying  the  migration  of 
the  eye,  and  observations  on  the  Tractus 
opticus  and  Sectum  opticum  in  Pseudb- 
pieuronectes  americanus,  by  S.  R. 
Williams.     From  the  Society,  Mass. 

The  Gums,  Resins,  and  other  vege- 
table exudations  of  Australia;  Useful 
Australian  Plants ;  Not«s  on  Euoalyptus 
trees,  from  the  point  of  view  of  the  Bee- 
keeper; Some  Australian  Vegetable 
Fibres;  The  Cork  Oak  (Quercus  suber), 
a  usefiil  tree  for  New  South  Wales ;  Re- 
cords of  the  Sydney  Botanic  Gardens, 
by  J.  H.  Maiden,  Director  of  the  Bo- 
tanic Gardens,  Sydney.  From  the 
author. 

A  list  of  plants  collected  in  the  vicin- 
ity of  the  Jenolan  Caves,  by  W.  F. 
Blakely  and  J.  C.  Wiburd.  From  the 
Director  of  the  Sydney  Gardens. 

Memoirs  and  Proceedings  of  the  Man- 
chester LiteTary  and  PhLlosophical  So- 
ciety, vol.  46,  part  6,  1901 '2.  From  *he 
Society. 

The  Geographical  Journal,  May,  1902, 
vol.  XIX.,  No.  5.  From  the  Society, 
London. 

Catalogue  of  New  and  Recent  Books, 
April  list.  From  Henry  Froude,  Lon- 
don. 

The  Scottish  Geographical  Magazine, 
vol.  XVin.,  No.  6,  May,  1902.  From 
the  Society,  Edinburgh. 

Journal  of  the  Society  of  Arts,  May, 
1902.     From  the  Society. 

The  Year  Book  of  the  Royal  Society, 
London.      From  the  Society. 

The  Ibis,  April,  1902. 

The  Victorian  Naturalist,  vol.  XIX., 
No.  2,  June.     From  the  Society. 

Proceedings  of  the  Royal  Society  of 
Queensland,  vol.  II.,  parts  1  and  2,  vol. 
III.,  vol.  v.,  parts  3  and  4,  vol.  Vm., 
parts  2,  3.  and  4,  vol.  XI.,  vol.  XVI. 
From  the  Society. 

Proceedings  of  the  Royal  Society, 
London,  vol.  I^XX.,  No.  459,  May  12, 
190^.     From  the  Society. 

Monthly  Notices  of  the  Royal  Astro- 
nomical Societ"  vol.  LXn.,  No.  6, 
April,  1902.     From  the  Society. 


HOBART  OBSERVATORY 
AND  ITS  WORK. 


DEPUTATION  TO  THE  PREMIER. 

A  large  deputation,  representing  the 
Royal  Society  of  Tasmania  and  other  pub- 
lic bodies  at  Hobarc,  waited  upon  the 
Premier,  the  Hon.  N.  E.  Lewis,  C.M.G., 
on  Tuesday,  June  17,  19Q2,  with  respect  to 
the  work  of  the  Hobart  Observatory. 

The  Hon.  ^jicholas  Brown  said  it  was 
known  that  the  Federal  Government  had 
been  in  communication  with  the  Premier 
of  Tasmania  on  the  subject  of  the  Obser- 
vatory at  Hobart,  and  it  was  thought  that, 
in  reply,  to  furnish  mere  facts  wonld  be 
somewnat  misU^idiDg.  Neither  the  staff 
nor  the  equipment  of  the  Observatory  was 
satisfactory.  There  was  in  existence  a 
report  upon  the  subject  from  Mr.  C. 
Wragge,  of  Queensland,  who  visited  Tas- 
mania iome  years  ago,  which  stated  what 
was  wanting.  Mr.  Wragge  sbated  that 
<^6l>0  would  be  sufficient  to  provide  the 
necessary  staff  and  properly  equip  the  Ob- 
servatory for  its  work.  At  a  meeting  of 
the  Royal  Society,  held  on  the  10th  the 
following  resolution  was  adopted: — ^"That 
the  Council  be  requested  to  arrange  for  a 
deputatiou  of  its  members  to  wait  upon 
the  Hon.  the  Premier  for  the  purpose  of 
urging  that  the  reply  to  be  sent  to  the 
Acting  Premier  of  the  Commonwealth  to 
the  queries  as  to  the  present  staff,  cost, 
and  equipment  of  the  meteorological  es- 
tablishment of  Tasmania  should  be  accom- 
panied with  a  statement  that  the  present 
arrangements  for  astronomical:  end 
meteorological  observatione  are  altogether 
inadequate,  and  that  in  the  general  in- 
terests of  the  Commonwealth,  it  will  be 
necessary  in  the  future  to  provide  for  a 
fuller  equipment,  and  a  better  paid  staff, 
as  suggested  by  Mr.  Clement  Wragge  in 
his  report  to  the  Tasmanian  Government, 
dated  Auguist,  1895,  and  by  Commander 
Purey-Cust,  in  his  report,  dated  April  5, 
1894,  and  laid  upon  the  table  of  the  House 
of  Assembly  on  July  10,1894."  He  handed 
copies  of  these  two  reports  to  the  Premier, 
and  urged,  on  behalf  of  the  Royal  Society, 
that  the  Acting  Premier  of  tne  Federal 
Government  may  be  fully  informed  as  to 
what  wou'ld  be  required  to  be  done  both  as 
to  astronomical  and  meteorological  equip- 
ment before  the  Tasmanian  Observ&tory 
can  do  its  work  effectively  as  part  of  a 
general   national   organisation. 

Mr.  A.  Morton  read  the  following  let- 
ters, which  had  been  received  on  the  sub- 
ject of  the  deputation  :  — 

"Bushy  Park.  June  14.  1902.  Mr.  A. 
Morton.  Dear  Sir, — As  I  am  afraid  I  can- 
not be  at  the  deputation  on  Tuesday,  I 
am  sending  a  record  of  Mr.  Wragge's  dis- 
turhauces.  I  have  had  to  rule  the  paper, 
and  the  readings  of  barometer  are  marked 
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twice  a  daj,  and  connected  by  pencil  mark, 
showing  curves  of  depreesions.  The  names 
of  disturbances  are  written  down  as  soon 
as  advertised,  and,  as  I  estimate  their 
speed  a:  300  to  400  miles  a  day.  they  are 
oiten  entered  five  to  seven  days  in  ad- 
▼ance,  and  form  a  very  reliable  forecast 
ot  the  weather.  They  always  come  as  fore- 
told, but  sometimes  go  north  or  south  of 
T£.emania.  It  depends  on  whM  part  of  the 
depression  passes  over  here  wnether  we 

fet  more  wind  or  rain,  and  this  can  be 
nown  by  the  steepness  of  the  waves.  You 
will  notice  by  the  records  that  a  wave  is 
mostly  followed  by  a  smaller  or  half- wave, 
and  it  is  during  this  small  wave  that  most 
of  the  rain  falls.  By  carefully  watching 
the  progress  of  the  waves,  in  conjunction 
with  the  forecasts,  a  fairly  reliable  esti- 
mate of  coming  weather  cau  be  made  for 
three  or  four  and  sometimes  six  or  seven 
days,  in  advance.  I  need  not  say  how 
important  this  is  for  all  farming  opera- 
tions, and  in  scores  of  instances  we  nave 
planned  our  work  in  reliance  on  tliese  res- 
cords,  and  liave  very  seldom  been  disap- 
pointed. The  most  disturbing  element  is 
easterly  or  south-easterly  weather.  The 
rain  from  that  quarter  mostly  coming 
with  a  high  barometer.  The  black  marks 
at  bottom  lines  indicate  the  rainfall,  each 
line  being  the  tenth  of  an  inch.  If  these 
sheets  could  be  provided,  anyone  with  a 
barometer  and  rain  gauge  could  record  the 
readings  and  rainfall,  and,  in  conjunction 
with  Mr.  Wragge's  forecasts,  could  form  a 
fairly  reliable  estimate  of  coming  weather. 
Much  more  might  be  done  b^  giving  more 
detailed  information  as  to  the  course  and 
velocitv  of  the  disturbancee.  I  can  only 
liope  that,  instead  of  lessening  the  infor- 
mation given,  it  wiU  be  increased,  to  the 
^reat  benefit  of  agriculturists. — ^Tours, 
etc.,  W.  E.  Shoobridge. 

"Launceston  Hotel,  June  16, 1902.  Dear 
Morton, — I  am  sorry  that  I  shall  not  be 
at  the  deputation  to-morrow  re  the 
meteorological  service.  I  am  heartily  in 
accord  with  the  objects  in  view ;  not  only 
as  absolute  necessity  from  •&  national  point 
of  view,  but  as  a  matter  of  great  interest 
and  use  to  the  general  public.  A  great  na. 
tion  should  not  exist  without  a  great 
meteorological  service. — ^Yours,  etc.,  "W. 
V.  Legged 

Professor  McAulay,  M.A.  (Tasmaaiia 
UniTersity)  spoke  strongly  of  the  neces- 
sity of  keeping  accurate  time  in  Hobart, 
■o  that  mariners  would  be  able  to  regulate 
their  chronometers.  Hobart  was  at  the 
present  day  an  important  shipping 
port,  and  promises  soon  'to  be  still 
more  important  ;  also  it  is  a  i>ort 
of  call  for  lar^e  «hip9  two  days  out  from 
a  port  (Sydney)  where  the^  have  accurate 
time  indicated.  These  ships  subsequent- 
ly have  a  voyage  of  many  days  before 
again  reaching  a  port  where  time  is  accu- 
rately   kept.      Chronometer      rates    are 


different  when  at  sea  from  what  they  are 
on  board.  Navigators  require  in  Hobart 
to  have  Greenwich  time  to  be  given  to 
them  just  as  accurately  as  it  can  be  ob- 
tained. Thus  a  tenth  of  second  error  in 
Hobart  may  mean  several  seconds  error  at 
a  time  when  a  large  ship  is  reaching  a 
dangerous  coast,  and  this  may  noi'ean  all 
the  difference  between  safety  and  danger. 
The  matter  is,  therefore,  clearly  one  of 
Federal  interest.  The  equipment  in  Tas- 
mania  for  keeping  time  is  altogether  in- 
adec^uate  to  fulfil  the  requirenients  above 
indicated.  There  is  not  even  (1)  a  modern 
transit  instrument,  nor  (2)  a  reliable 
clock.  Two  citizens  are  practically  sup- 
plying (the  one  by  electric  connection  with 
the  Observatory,  and  the  other  by  the 
loan  of  a  ship's  chronometer)  the  de- 
ficiency in  the  matter  of  clocks. 
Ajlso  for  utilising  the  proper  equip- 
ment for  obtaining  time  accurately 
it  is  essential  that,  at  least,  one  observer 
should  be  paid,  whose  first*  duty  should 
be  to  thus  make  time  observations.  The 
State  Qovernment  ought  to  provide  for 
two  matters  recommended  by  Commander 
Purey-Cust,  R.N.,  in  the  paper  referred 
to  by  the  Hon.  N.  J.  Brown.  The  one  is 
to  make  permanent,  by  a  suitable  insorip- 
tion,  the  standard  of  longitude,  left  us 
by  the  American  astronomers,  who  ob- 
served the  transit  of  Venus.  The  second 
is  to  provide  for  the  Obaervatory  a  per- 
manent meridian  mark. 

Mr.  H.  C.  Kingsmill,  M.A.,  Met«oro- 
logioal  Observer,  said  that  the  Boyal  So- 
ciety of  Tasmania  had  brought  into  no- 
tice two  forgotten  reports,  one  of  which 
dealt  with  the  meteorological  work  of 
the  Obserratory  by  Mr.  Wiragge,  the 
other  by  Captain  Purey-Oust  on  the  as- 
tronomical work.  The  authors  of  these 
reports  were  admittedly  experts  of  the 
highest  olflfis,  they  were  specially  invit- 
ed by  the  Tasmanian  Government  to 
supply  tbe  information  which  they 
^ye,  and  they  spared  no  pains  in  mak- 
ing themselves  acquainted  with  local 
conditions.  Mr.  Wraggo  spent  two 

months  in  Tasmania,  visiting  every 
obserying  station,  and  suggesting 
and  making  improvements  at  each. 
Captain  Oasti  spent  a  montli  at 
tbe  Hobart  Observatory,  testing  all 
the  astronomical  instruments,  tak- 
ing observations,  and  cheeking  the  cal- 
culiutions  of  the  Government  Meteoro- 
lo^t.  It  would  be  interesting,  paid  Mr. 
Kingsmill,  to  know  what  nas  been 
recommended  by  these  experts,  and 
how  far  their  recommendatioai  have 
been  carried  out.  Such  infjfma- 
tion  is  especially  necessary  ao  the 
present  time,   when  the  question  of  a 
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transfer  of  observatory  work  to     the 
Commonwealth     Government    is  under 
consideration.     It  appears   from   what 
transpined  at  the  meeting  of  the  Boyal 
Booiety  on  the  10th  inst.  that  the  con- 
ditions   which  Oaptain   Gust  and   Mr. 
Wragge  reported  as  necessary  for   the 
efficient    conduct  of     the  astronomical 
and  meteorological  work  of  the      Ob- 
servatory      bjave     never     been     pro- 
vided     by    the     Government,     either 
as      to     staff     or     equipment.       Con- 
sequently,   as    the  Hon.  N.  J.  Brown 
has  pointed'  out,  it  must  be  made  clear  to 
the  Commonwealth  GoyeriMnenb  tnai  if  a 
transfer  is  made,  additions  to  both  will 
be  required.  The  difficulty  of  the  situa- 
tion is  enhanced  by  the  pressing  neces- 
sity for  retrenchment  at  the     present 
time.     All  are  agreed  as  to  the  desira- 
bility of  placing  the  Meteorological  De- 
partment on.  a  better  footing.  It  seema 
to   have   been    considered   in   the   past 
that  the    department,    having  to   deal 
with   atmospheric     phenomena,    should 
live    on.    air.      This     idea    led     to    its 
bein^  nearly  starved  out  of  existence. 
Yet  if   the  work  is  required,  it  should 
be  paid  for,    and  the  payment   should 
bear  some  proportion  to  the   skill  and 
experience     necessary     to   the  attain- 
ment of  scientific         accuracy. 
Few  who  have  not  be»en  trained  in  s'^i- 
ence,   Mr.   Kingsmill  pointed    out,   can 
realise  the     quantity  of    labour     neces- 
sary to  ensure  accurate  results,  or  the 
worse  than  useless  character  of  work  in 
a   scientific   d.^partment.  that   is   nearly 
right,   but  not  quite.     For  example,   a 
small  mistako  in  ihc  time-service  is  more 
puzzling,  and  more  likely  to  bo  mislead- 
ing, than  a  large  error,  which  would  be 
obvious.    What  then  is  to  be  done?  The 
most   practical  appears  to  be,    that  ar- 
rangements should  be  made  for   a  con- 
ference of  the  Directors  of  Observatory 
work  in  the  different   States,  and  that 
they  should  be  assigned  the  task  of  pre- 
paring a  scheme  which  will  satisfy  both 
general  and  local  requirements.     There 
is  no  insuperable  difficulty  in  the  pre- 
paxatiou  of  such  a  scheme  ;  the  problem 
is  identical  with  one  which  has  been  al- 
ready  solved  in  the  Dominion  of  Can- 
ada.   There  was  a  time,  said  Mr.  Kings- 
mill,  when  each  Province  in  the  Domin- 
ion had  its  own  seperate   time  service, 
and  meteorological  service,    such  as    it 
was.        Now,      there      is     one     central 
office  in    Toronto,  which    receives    wea- 
ther   telegrams    from    over    three  hun- 


dred observing  stations  throughout, 
the  Dominion.  .Forecasts  are  issued 
daily  from  the  central  office  to  all 
the  Provinces.  A  .similar  system  prevail- 
ed in  the  United  States,  only  on  a  great- 
er soale.  No  meteorological  service  in 
the  world  was  better  organised  than 
that  of  the  United  States,  and  on  nono^ 
was  there  so  large  an  expenditure. 
Yet  it  is  a  productive  expenditure, 
and  it  has  often  happened  that  a  sav- 
ing has  been  effected  by  the  timely 
warnine  of  a  single  storm,  which  would 
more  than  cover  the  cost  of  maintain- 
ing the  service  for  a  year.  What  has 
been  done  both  in  Canada  and  the 
United  States,  with  signal  suc- 
cess, can  be  done,  and  ought  to- 
be  done,  in  this  State.  He  would,  in 
conclusion,  mo^t  strongly  submit  for  the 
Hon.  the  Premier\s  consideration  the 
advisability  of  urging  that  a  conference 
of  meteorologists  be  appointed  at  an 
early  date. 

Mr.  A.  Bisby.  Warden  of  the  Hobart 
Marine  Board,  supported  th3  object  of  the 
depatiation. 

Mr.  John  Macfarlane  (President  of  the 
Hobart  Chamber  of  Commerce)  urged  that 
the  work  of  the  Observatory,  if  properly 
carried  out.  was  of  great  importance  to  the 
shippiug.  The  forecasts  of  weather,  as 
given  to  the  fishermen  in  the  o'd  country, 
were  largely  the  means  of  saving  life. 

The  Eev.  J.  B.  Woollnough,  M.A., 
M.H.A.,  asked  had  the  Premier  received 
any  communication  from  the  PederaJ  Go- 
vernment as  to  giving  Mr.  Wragge  facili- 
ties for  his  work,  as  we  had  been  doing? 

The  Premier  s.ud  he  had  rece^red  a  tel»- 

f:ram  from  Mr.  Philp,  Premier  of  Qneens- 
and,  saying  that  if  free  telegrams  and 
postage  were  conceded,  Mr.  Wi-agga's  work 
could  be  carried  on  for  ^2,000  a  year,  and 
asking  would  the  various  States  contri- 
bute that  amount.  He  had  replied,  asking 
for  information,  and  saying  that  if  Tas- 
m.ania's  contiibntion  was  to  be  on  a  popu- 
lation basis,  he  would  submit  to  Parlia- 
ment a  favourable  proposal.  South  Aub- 
tralia  had  refused,  and  New  South  Wales 
had  agreed  to  contribute.  He  understood 
that  the  Federal  Government  were  will- 
ing to  concede  fre3  postage  and  telegrams. 
He  also  understood  that  the  Federal  Go- 
vernment would  consider  in  the  recess — 
if  there  was  one — (laughter) — the  question 
of  taking  over  the  meteorological  service. 
In  wiiting  to  Mr.  Deakin,  he  would  bear 
in  mind  all  that  had  been  said  by  the  de- 
putation. He  was  afraid  the  time  was  not 
opportune  for  asking  this  Government  to 
provide  new  instruments  for  our  Observa- 
tory. He  would  suggest  to  Mr.  Deakin  the 
conference  spoken  of  by  Mr.  Kingsmill. 
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The  monthly  meeting  of  the  Royal  So- 
ciety of  Tasmania,  wba  held  on  the  8th  of 
July  «t  the  rooms,  Argyle-street.  His  Ex. 
cellency 'the  Governor  (Sir  A.  E.  Havelock, 
G.C.S.I..  G.C.M.O.),  (president  of  the  So- 
ciety) presided. 

The  King's  Illness. 

His  Excdlency  the  Governor  said:  — 
As  members  of  the  Koyal  Society  of  Tas- 
mania, of  wiiich  Her  Majestv  the  late 
Queen  was,  and  His  present  Majesty  King 
Edward  VXI.  is,  patron,  it  was  fitting 
they  should  join  in  expressing  the  feel- 
ings of  public  satisfaotion  and  happiness 
at  the  news  received  during  the  last  few 
days  of  the  successful  recovery  of  His 
Majesty  the  King  from  an  illness,  the  re- 
suit  of  which  was  watched  with  so  much 
anxiety  a  fortnight  aeo.  (Applause.) 
There  was  one  other  matter  of  congratu- 
lation he  should  like  to  mention  concern- 
ing one  of  the  oldest  members  of  the 
Royal  Society— the  honour  which  His  Ma- 
jesty had  been  pleiased  to  confer  upon 
their  friend  Sir  Adye  Douglas.  (Applause.) 
He  was  so  well  known  to  all  in  Tatsmania 
and  Au-^tralia  that  any  words  of  his  as  to 
Sir  Adye  Douglas's  place  in  the  com- 
munity or  his  past  history  would  be  su- 
perfluous. Tlie  honour  conferred  upon 
him  in  his  87th  year  had  given  pleasure 
and  satisfaction  to  them,  and  to  all  Tas- 
mania.     (Applause.) 

Sir  Adye  Douglas  briefly  replied. 
New  Member. 

Mr.  Edmund  Leolin  Piesse,  B.Sc,  of 
New  Town  was  elected  a  Fellow  of  the  So- 
ciety. 

Proposed  Retirement  of  the  Queensland 
Colonial  Botanist. 

Mr.  Rodway,  member  of  the  Council  of 
•the  Koyal  Society  of  Tasmani«a.  moved 
tbe  following  resolution, — "That  this  So- 
ciety hears  with  sincere  regret  the  inten- 
tion of  the  Queensland  Government  to  re- 
tire Mr.  P.  M.  Bailey  from  the  position  of 
State  Botanist.  It  would  respectfullr  urge 
th-a't  if  this  cannot  be  avoided,  it  may  at 
least  be  delayed  until  th-e  completion  of 
Mr.  Bailey's  valuable  work,  "The  Queens- 
land  Flora." 

The  motion  w&s  seconded  by  Col.  W.  V. 
Lezge,  R.A.,  and  carried  unanimously. 


Mr.  E.  A.  Counsel,  P.R.G.S.,  Surveyor- 
General  of  Tasmania,  n^o  was  to  have 
taken  part  in  a  discussion  on  "Forest  Con- 
servation." forwarded  the  following  tele- 
gram from  Launceeton  :  —"Please  apolo- 
gise for  my  unavoidable  absence  from 
meeting  of  Royal  Society.  Hoped  to  have 
returned  on  Saturday  night." 

Papers. 

"Notes  on  Unrecorded  and  other  Mine- 
rals Occurring  in  Tasmania,"  by  W.  F. 
ir'etterd.  C.M.Z.S.,  Lond.  The  writer,  in 
the  opening  remarks  of  his  paper, 
said:  —  The  following  note^,  in  con- 
junction with  a  paper  upon  the  subject 
published  in  tihe  proceedings  of  ti\fi  Royajl 
Society  of  Tasmania,  1897,  embraces  the 
work  done  to  elucidate  the  mineralogy  of 
the  State  sinoe  the  publication  of  the 
"Minerals  of  Tasmania,  '  1898.  They  com- 
prise many  interesting  substances  of  more 
recent  discovery,  including  one,  or  per- 
haps two,  whicn  are  quite  new  to  miner- 
alogical  science.  It  will  be  found  that 
above  40  species  hitherto  unknown  as  oc- 
curring in  this  island  have  been  added  to 
the  already  voluminous  catalogue,  and 
additional  localities  and  associations  are 
recorded  for  several  previously  known. 
An  important  feature  is  the  record  of  se- 
veral complete  analyses  of  complex  sub- 
stances for  which  I  am  indebted  to  Mr. 
S.  Pascoe,  of  the  Magnet  Silver  Mining 
Co.,  and  Mr.  O.  E.  White,  of  Hobart,  fco 
whom  I  return  my  sincere  thank.*  ^or 
their  ready  and  valuable  assistance.  Such 
work  is  invariably  a  welcome  addition  to 
mineralogical  investigation,  and  I  am 
sure  it  will  be  duly  appreciated  by  tiose 
interested  in  this  field  of  inquiry.  In 
many  cases  it  is  only  by  such  means, 
coupled  with  a  crystallographic  chaiacter. 
iiat  the  speciflc  identi^  can  be  obtained 
with  reas^oniable  certainty.  It  is  almost 
needless  to  say  that  in  this  department 
mucih  yet  remains  to  be  done  before  we 
can  possess  a  comprehensive  knowledge  of 
tie  mineral  known  to  occur  in  this  State 
The  li^t,  with  descriptions  and  localitiee, 
number  77  species,  and  will  prove  to  be 
a  most  valuable  addition  to  our  knowledge 
of  Tasmanian  mineirals. 

Note  on  Eucalyptus  linearis,  Dehn- 
hardt  (a  supposed  Tasmanian  species),  by 
J.  H.  Maiden,  F.L.S.,  Director.  Botanio 
Gardens,  Sydney.  (Corresponding  mem- 
ber):— 
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The  aubhor  said  he  had  receubly  rec^eired 
from  th«  Imperial  Natural  History 
Museum  of  Vieniiiai  a  type  epecimen 
of  Eucalyptus  linearis.  Dehnhardt, 
which  has  not  beein  seen  either 
by  Bentham  or  Mueller.  Usually  a 
Mount  Wellingrtou.  Tasmania,  smooth- 
barked  tree,  closely  redated  to  E. 
amyg*dalina,  Labill,  is  referred  to  Dehn- 
liardt's  species,  which  was  described  from 
a  European  seedling  in  1829.  The  autlior 
describes  the  type,  and  expresses  the 
opinion  that  the  precise  position  of  the 
plant  described  by  Dehnnardt  requires 
vet  to  be  determined  by  Tasmanian 
botanists. 

Mr.  A.  M.  Lea,  F.E.S.,  Government  En- 
tomologi'St,  contributed  a  paper,  entitled, 
"Notes  on  some  remarkable  Ta9ma<nian 
Invertebrates."  The  writer  said,  under 
the  above  heading,  he  proposed  from  time 
to  time  to  give  notes  on  some  remarkable 
Tasmanian  insects,  and  probably  other 
invertebrate  forms  of  life.  The  notes, 
whenever  possible,  would  be  illustrated 
with  sketcnes.  The  present  description 
deals  with  one  of  the  ''Walking  Stick"  in- 
sects, being  the  first  official  record  of  the 
occurrence  of  the  remarkable  family  of 
Phasmidse  in  Tasmania.  The  specimen 
was  found  at  Burnie,  and  presented  to  tbe 
Tasmanian  Museum  by  Miss  Dora  Shoo- 
bridge,  and  will  be  known  as  Acrophylla 
tasmaniensis. 

The  Great  Lake. 

Colonel  Legge  fumd«hed  the  maximom 
and  minimum  tempepature  at  the  north 
end  of  the  Great  Lake  for  the  month  of 
June,  1902.  compiled  by  Mr.  F.  H. 
Archer,  Police  Simtion,  xNorth  Great  Lake. 
The  maximum  was  48  degrees  on  the  drd. 
5th  aiMl  24th,  and  the  minimum  15  de- 
greeB,  on  the  26bh.  The  mean  tempersr 
ture  for  the  month  was  95  degrees. 

Forest  Conservation. 
A    discussion    took    place    on    Mr.  W. 
Heyn's  and  Mr.  C.  B.  Target's  paper  on 
Forest  Conservation. 

Mr.  L.  Bodwav  spoke  upon  the  papers 
at  considerable  length.  Speaking  of  the 
«ipple  trade,  he  advocated  the  registration 
of  brands  by  tihe  Government,  and  the 
publication  in  pamphlet  .rom  of  results 
of  sales.  Otherwise  he  thouglit  tihe  in- 
dustry would  be  able  to  take  care  of  it- 
self. The  timber  trade  possessed  greater 
difficulties,  an4  to  do  much  for  it,  the  Go- 
vernment would  iiave  to  take  the  who<ie 
management  of  it.  But  the  Govern  wmt 
migbt  inquire  if  there  was  a  sufficient 
quantity  of  timber  to  warrant  the  going 
in  for  a  large  export  trade,  and  if  thore 
was.  it  would  be  within  their  proviace  to 
find  markets.      It  was  hardly  possible  to 


establish  an  agricultural  college  in  Tae- 
mania  at  present,  but  there  were  such  es- 
tablishments already  in  Victoria,  South 
Australia,  and  New  South  Wales,  an.d 
scholarships  in  one  of  those  colle8:es  migbt 
be  founded  here.  If,  then,  the  scholars 
were  numerous  enough,  we  might  find  it 
worth  while  to  establish  a  college  of  our 
own.  Referring  to  Mr.  Target's  paper,  he 
said  tihat  the  oak  in  Tasmania  bad  not 
been  a  success.  There  was  a  great  deal  to 
be  done  in  planting  stringy  bark,  which 
grew  very  rapidly.  Button-grass  plains 
were  poverty-stricken — you  got  a  foot  of 
soil,  and  then  came  gravel. 

Mr.  A.  O.  Green  said  that  he  always 
compared  this  country  with  Norway:  Nor- 
way, Uke  Tasmania,  is  a  poor  country.  It 
is  mountainous,  it  has  a  broken  coast 
line,  it  is  largely  covered  with  forests,  but 
there  ilae  similarity  ends.  The  forests 
of  Norway  produce  small  trees,  not  more 
than  a  foot  to  eighteen  inches  in  diameter, 
and  from  which  a  plank  cannot  be  ob- 
tained wider  than  nine  inohes,  or  longer 
than  ten  or  twelve  feet;  and  yet  the  Nor- 
wegians BO  prepare  and  classify  their  tim- 
ber for  market  that  it  has  a'  staple  value 
throughout  the  civilised  world,  and  is 
sent  everywhere,  including  Tasmania — 
and  the  country  reaps  a  profit  of  about  a 
million  pounds  annually.  Tasmania  on 
the  other  hand,  with  her  magnificent  for- 
ests from  want  of  the  system  and  care 
that  make  the  Norwegian  industry  so  suc- 
cessful, reaps  a  merely  nominal  benefit 
from  her  much  more  valuable  forests.  Mr. 
Heyn's  remedy  for  this  state  of  ^airs, 
summed  up  in  one  word,  was  education, 
and  with  this  in  general  terms  he  fully 
agreed.  Tasmanians  who  should  know 
better  may  be  found,  who  will  run  down 
Tasmanian  timbers  as  worthless,  whereas, 
if  properly  prepared  for  market,  they  are 
second  to  none  in  the  world  for  the  pur- 
poses for  which  they  are  suited.  Again, 
people  may  be  found  in  Tasmania  who 
will  stigmatise  the  science  of  forestry  as 
a  fad,  and  even  in  the  present  day  may  be 
found  Tasmanians  who  will  deride  educa- 
tion, as  applied  to  timber.  Mr.  Target 
had  shown,  very  forcibly,  the  g:ood  that 
forests  do  to  a  country  from  simo'y  ex- 
isting. He  went  on  to  show  that  they  pro- 
fit several  countries  to  the  exteat  i^f  up- 
wards of  a  million  per  annum,  whe«s 
treated  on  sound  commercial  principles, 
and  further  pointed  out  how,  by  system- 
atic planting,  barren  and  profitless 
strebcih-es  of  country  might  be  profitably 
improved.  There  is  no  what  is  termed 
*  iineory"  aboiit  this.  Bound  our  coasts 
there  are  plenty  of  places  where  our  good 
land  is  being  overwhelmed  by  the  sand 
blown  in  from  the  sea;  exactly  the  same 
thing  has  been  overcome  on  the  shores  of 
the  Bay  of  Biscay  by  planting  pine  trees. 
In  the  Bay  of  Biscay,  not  only  has  the 


aasid  been  stopped,  and  a  profitable  indns- 
try  in  turpentine  eetablish'ed*  but,  owing 
to  the  fact  tintt  pine  trees  make  regetable 
tell  m^re  qoiclrlj  than  any  other  treee. 
the  eand^  waatee  have  been  trajieformed 
into  fertiile  land.  In  lOie  same  way  in 
Denmark,  by  the  planting  of  pines  and 
other  trees,  liea^y  morasses,  somewhat 
like  onr  button-grass  plains,  have  become 
a  source  of  revenue  from  the  timber,  and. 
erentnally,  dairy  farms  adding  greatly 
to  the  wealth  of  the  country.  If  rightly 
managed .  we  b^ave  inexhaustible  supplies 
of  timber,  superior  to  oak  and  <aah,  for 
whi(\h,  were  it  properly  placed  upon  the 
market,  there  would  be  an  inerh«ustib}e 
demand,  at  remunerative  prices. 

Mr.  G.  E.  Moore.  C.E..  also  offered 
some  observations,  and  was  followed  by 
Mr.  A.  Maull 

The  discussion  was  adjourned  till  next 
meeting,  and  «i  vote  of  thanks  to  the 
readers  of  papers  was  passed. 

The  proceedings  then  terminated'. 


Max.  and  Min.  Temperatures  at  North 
End,  Great  Lake,  for  the  month  of 
June,  1902:  — 


Colonel  W.  V.  Legge  said  he  had  re- 
ceived a  very  important  communication 
from  Mr.  F.  H.  Archer^  residing  at  the 
Great  Lake,  dealing  with  the  tempera- 
ture of  that  part  of  Tasmania  for  th« 
month  of  June  of  the  present  year, 
which  he  would  read. 

Police  Station.. 
North  Great  Lake, 
2nd  July,  1902. 
Colonel   Legge, 

Military  Barracks, 

Hobart. 
Dear  Sir, 

I  enclose  herewith  a  record  of  the 
max.  and  min.  temperatures  for  June. 
Comparatively,  June  was  very  mild. 
The  frosts  were  not  nearly  so  severe 
as  they  were  last  year.  The  Great  Lake 
ia  covered  with  about  2in.  of  ice,  and 
the  Little  Lake  3in.  But  a  thaw  set 
in  this  morning,  with  a  strong  N.W. 
^ind,  and  the  ice  is  breaking  up.  We 
bad  about  18in.  of  snow  during  the 
dkturbanoe  "Braddon,''  which  is  rapidly 
^appearing.  We  had  6in.  last  year 
At  the  same  date,  and  it  lay  about  till 
t^he  end  of  August.  Rainfall  for  June, 
1902,  7.985in. 

There  are  still  a  number  of  little 
sails  about,  but  the  ducks  have  wholly 
•disappeared. 

I  am.  dear  sir, 
Yours,  truly. 

F.  H.  ARCHER. 


Date. 

Temperature. 

1902. 

Max. 

Min. 

June  1 

44 

80 

..   2 

39 

28 

,.   8 

48 

32 

»   4 

45 

40 

5 

48 

29 

6 

44 

30 

.,   7 

44 

39 

8 

44 

33 

9 

45 

34 

„   10 

42 

29 

..   11 

44 

26 

.,   12 

46 

24 

„   18 

43 

21 

„   14 

89 

32 

„   15 

41 

32.5 

..   16 

42 

35 

,.   17 

39 

33 

,.   18 

34 

24 

»   19 

37 

30 

.,   20 

88 

23 

„   21 

38 

22.5 

M   22 

36 

21.75 

.,   28 

44 

18 

,.   24 

48 

23 

o   25 

39 

13.5 

M   26 

37 

15 

..   27 

44 

23 

».   28 

45 

25 

,.   29 

45 

21 

„   80 

43 

23 

an  for  month. 

83deg. 

List  of  Works  Presented  to  the  Royal 
Society  of  Tasmania  during  the 
Month  of  July,  1902. 


Journal  of  the  Department  of  Agricul- 
ture of  Victoria.     From  the  Department, 

Journal  of  the  Straits  Branch  Boyal 
Asiatic  Society,  No.  37,  January,  1902. 
Prom  the  Society. 

Journal  of  the  Society  of  Arts  (current 
Nos.)      From  the  Society. 

Journail  of  the  Boyal  Anthropological 
Society  of  Australasia.     From  the  editor . 

Transactions  of  the  Royal  Society  of 
South  Australia,  Vol.  XXVl.  From  the 
Society. 

Insect  Enemies  of  the  Pine  in  the  Black 
Hills  Forest  Reserve.  An  account  of  re- 
sults of  special  investigations,  with  re- 
commendations for  preventing  loss,  by  A. 
D.  Hopfcine,  Ph.D.  From  the  U.S.  De- 
partment of  Agriculture. 
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Catalogae     of     Cast«,  Modela,     Phoio- 

fraphs,  and  Restoratioiui  of  fo«8il  v«rte- 
rales.  From  the  Department  of  Verte- 
brate Palasontology.  American  Museum 
of  Natural  Hiatory. 

Hand-li<8t  of  the  Qenera  and  Species  ot 
Birds,  Vol.  III.  By  E.  Bowlder  Sharpe, 
LL.D. 

Catalogue  of  the  Collection  of  Birds' 
Eggs  in  the  British  Muaeum',  Vol.  I. 
BatitsB,  Carin&tas  <Tlnamiformefr,  Lari- 
formes),  by  B.  W.  Gates.  CaAaloga«  of 
the  Fossil  Fi-shes  in  tbe  British  Museum^ 
Part  IV.,  containing  the  Actinopterrgian, 
Teleostomi.  of  the  Suborders  Isospondy^li 
(in  part),  Oetarioptiysi,  Apodes,  JPerces- 
wc&B,  H«mibranohii,  Aoanthopteiygii, 
and  Anacanthini,  by  A.  S.  Woodward, 
LL.D.  Catalogue  of  the  Lepidoptera, 
PhalsensB,  in  the  British  Museum,  Vol. 
III.  From  the  trustees  of  the  British 
Museum. 

Reports  of  the  Evolution  Committee  of 
the  Koyal  Society,  Beport  I.  Experi- 
ments undertaben  by  W.  Bateson,  F.R.S., 
and  Mias  Saunders.     From  the  Society. 

Calendar  of  the  University  of  Sydney 
for  the  year  1902.      From  tHe  XJniveraity. 

Geological  Magazine.  No.  456  N.S. 
Decade  XV.  No.  VI..  June,  19-2.  From 
the  Society. 

Annals  and  Magazines  of  Natural  His- 
tory, Vol.  9.  No.  54,  June,  1902.  From 
the  Society. 

Monthly  Review,  No.     21,    June.  1902. 

The  Atbenaum.  May,  1902. 

Classified  catalogue  of  an  extensive  and 
valuable  collectdon  of  books,  pamphlets, 
views,  maps,  and  trausactionB  of  societies 
relating  to  Africa  and  African  countries. 
Part  III.,  July,  1902.  From  the  pub- 
lisher. 

Fourth  annual  report  of  the  Northern 
TasmanJian  Anglers'  Aesociation.  From 
the  hon.    secretary. 

Catalogue  of  Indonesian  Art.  From 
Karl  W.  Hersemann. 

Sitzung  der  Mathemr.tisch  — Naturwisis- 
sens-chaftlichen.  From  the  Society, 
Wien. 


Monthly  notices  of  thf  Boval  Attrono^ 
mical  Society,  Vol.  LXII.,  No.  7,  Maj». 
1902.      From  tbe  Society. 

Record  of  the  Geological  Survey  of 
New  South  Wales.  Vol.  III.,  Part  11.^ 
1902.      From  the  Mines  Department. 

Copy  of  an  old  Mercator  of  1706.  From 
Mr.  Thos.  S.   Read.  Adelaide. 

Atti  della  Realie  Academia.  dei  Lincei*. 
From  the  Academy. 

.   Boletein  da  Socledade  de  Geographia  de- 
Lisboa.      From  the  Society. 

Acta  Horti  Petropolitani,  Vol.  XIX., 
Fasciculus  1  and  2.  Flora  Manchuiia» 
Flora  Korea,  Liohenes  Flora  Rosioe  et 
regionum  confinium  Orientalium.  From 
the  Department  of   St.  Petersburg. 

Proceedings  of  the  Royal  Society.  Lon- 
don. Vol.  LXX.,  No.  46a,  May  461.  June, 
1902.      From  the  Society. 

Catalogue  of  Henry  Sotheran  and  Co.'s 
Illustrated  Catalogue  of  valuable  books, 
beautiful  old  prints,  and  oriffinal  draw- 
ings, 1902.       from  the  publisners. 

Scottish  Geographdcal  Magazine.  JjVom 
the  Society. 

Proceedings   of   the     Washington  Aca-         ^ 
d<emy  of  Sciences.     Papers  from  the  Har-  i 

rim,an  Alaska  Expedition,  XXVIIl.,  Hy- 
menoptera,  by  W.  H.  Ashmead.  From 
the  Academy. 

Katalog  einer  Sammlung  von  923,  Model— 
len  in  Bernbaumholz  zar  Elanterung  der 
Krystallformen   der   Mineradien   Katalcg, 
No.  50.      Petrographisches    Praktikeem.        J 
Beschreibunp  einer  Sammlung,   Von  386. 
From  Dr.  iLrantz. 

Geogmphical  Journal  of  England,  Vol. 
XIX.,  No.   6,      From  the  bociety. 

Geological  Map  of  Victoria.  From  the 
Mines  Department. 

Victorian  Naturalist,  Vol  XIX.,  No.  S, 
July,  1902.      From  the  Society. 

Gazette  of  Literature.  A  monthly  clas- 
sified list  of  new  publications,  London.. 
From  the  publishers. 
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AUGUST,  1902. 


Tl&e  monthly  meeting  of  the  Bogral 
Sooiefcy  af  Taamaiua  was  held  on  .tho  12bh 
of  Angost  iait  the  Mtraeam.  Hie  Exiseliency 
the  QoTernor,  Sir  Arthur  Havelock,  pre- 
sided. There  was  a  large  attendance  of 
memtyeie. 

Neir  Members. 
Mr.  W.  M.  Hardy  and  Mr.  W.  A.  Thorpe 
were  elected  members  of  the  society. 

Queensland  Flora. 

A  letter  was  received  froon  the  Under- 
Secretary  for  Queensland,  acknowledging 
receipt  of  a  letter  from  this  society,  for- 
warding a  resolution  in  which  regret  was 
expressed  at  the  decision  to  dispense  with 
the  serrices  of  Mr.  F.  M.  Bailey,  Colonial 
Botanist  of  Queensland,  and  urging  that 
he  be  retained  till  the  completion  of  his 
work  on  Queensland  flora,  on  w'hich  he  was 
now  engaged.  In  reply,  the  society  was 
informed  that  the  Queenfi^and  Qovern- 
ment  had  already  made  arrangements* for 
continuing  Mr.  Bailey's  services  for  six 
months  from  the  Ist  Inst.,  in  order  thajt 
he  might  be  able  to  complete  the  work  in 
question. 

North  Qreat  Lake. 

Colonel  Leffge  read  a  letter  from  Police 
Trooper  ATcner,  at  North  Great  Lake, 
stating  that  they  had  experienced  no  very 
severe  frosts  during  the  month  of  July, 
and  the  lakes,  with  the  exception  of  Pine 
Lake,  which  was  covered  with  four  or  five 
inches,  had  been  remarkably  free  from 
ice.  The  only  birds  to  be  seen  on  the 
Great  Lake  now  were  the  gulls.  They  ap- 
peared to  be  quite  as  plentiful  as  tiiev 
were  in  the  summer.  The  grey  thrush 
was  there  all  the  winter,  but  not  pflenti- 
ful ;  also  a  few  white  magpies  and  wattle- 
bird-s.  Ground  larks  were  plentiful,  and 
yellow- throated  honey-eatera  were  not 
scarce.  There  were  also  butcher-birds, 
robins,  and  emu  wrens.  He  had  not 
noticed  tlie  white  hawk  up  there.  He  had 
noticed  the  brown  hawk  in  the  spring, 
flying  along  thc^  edge  of  the  lake  and 
round  the  islands,  apparently  looking  for 
eggs  and  water  fowl.  At  present,  mos^t 
of  the  days  were  bleak  and  sun'l€S3,  and 
the  winds  unpleasantly  cold.  During  July 
the  minimum  temperature  was  19deg.  on 
the  30th,  and  the  maximum  «odeg.  on  the 
34th;  mean  temperature  for  the  month, 
34deg. 


Max.    and    Min.  Temperature  at  Qreat 

Lake,  North,  during  July,  1902:  — 

Date.  Temperature. 

1902.  Max.  Min. 

July    1  43  26 

2  41  SO 

3  43.5  36 

4  38  83 

5  4U  31 

6  36  25 

7  34  22 

8  85  23 

9  37.5  29 

10  39  SO 

11  39.5  30 

12  38  24 

13  34  23 

14  37.5  23 

15  38  23 

16  37  28 

17  38  29 

18  42  32 

19  44  28 

20  43  SI 

21  44  32 

22  39  26.5 

23  40  28 

24  48  28.5 

25  88  22.5 

26  44  33 

27  40  34 

28  42.5  35 

29  41.0  31.5 

30  39  19 

31  40  31 
Mean  for  month 31 


Governor  Denison. 

The  Secretary  read  the  following  leti^er 
from  Mr.  H.  E.  Smith:—"!  have  very 
great  pleasure  in  presenting  to  the  Royal 
Society  of  Tasmania  a  splendid  engraving, 
a  full  length  portrait  of  the  late  Sir  Win. 
Thos.  Benison,  who  was  Governor  of  this 
colony  from  January  28,  1847,  to  January. 
8,  1855,  as  a  tokon  of  esteem  and  afl'^ction 
in  which  he  was  held  by  me."  Mr.  Smith, 
the  secretary  said,  gave  a  very  interening 
account  of  Sir  Wm.  Denison,  and  it  was 
decided  that  the  valuable  notes  furnifh'^d 
by  Mr.  Smith  should  be  forwarded  lo  the 
Historical  section  of  the  Royal  Society  of 
Tasmania. 

Tasmanian   Forestry. 

The  adjourned  discussion  on  Tasmaniau 
forestry  took  place. 

Colonel  Legge  made  some  observations, 
in  the  course  of  which  he  expressed  a 
desire  to  see  a  Forest  Conservancy  De- 
partment created  in  this  State,  and  ex- 
pressed his  regret  at  the  extent  to  which 
"ringing"  was  indiscriminately  practised 
in  Tasmania. 
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Mr.  A.  Maalt  also  spoke. 

Hon.  W.  Crosby,  MTl.C.,  said  that  Mr. 
H«yii,  th«  timber  expert  from  England, 
was  entitled  to  the  thanks  of  the  Society 
for  the  two  valuable  papers  which  he  had 
written,  and  that  had  caused  such  an  im- 
porbant  discussion  on  the  timber  industry 
of  Tasmania.  Two  cargoes  of  timber  for 
the  Dover  (England)  habour  works  had  al- 
ready arrived,  and  had  far  exceeded  the 
expectations  of  the  contractor.  Mr.  Dear- 
don  (the  Government  Timber  Exi)ert) 
had  visited  West  Australia,  and  examined 
the  Jarrah  timber,  and  was  satisfied  that 
Tasmania  would  hold  its  own  against  West 
Austrailia  as  a  timber-producing  and  ex- 
porting S'tate. 

The  discussion  then  closed. 

Calcareous  Nodules. 
Professor  Hogg,  M.A.,  exhibited,  and 
made  some  observations  on,  some  cal- 
careous nodules  obtained  at  isew  Town, 
the  dnterest  in  which  larose  on  account  of 
the  perfection  of  the  geometrical  form. 

Tasmanian  Timbers. 

Mr.  A.  O.  Green  read  a  paper  on  *'Tas- 
m«tnian  Timfbers:  Their  Qualities  and 
Uses,  with  Tables,  Weights,  Gravities, 
Strength,  and  Cost,  in  Comparison  with 
European  Timbers."  The  following  is  a 
resume  of  the  paper,  which  was  an  inter- 
esting and  exhaustive  one,  illustrated  by 
lantern,  elides,  prepared  by  Mr.  J.  W. 
Beattie,  of  Hobart:— After  giving  the 
terms  upon  which  saw  mill  area  and  water 
rights  may  be  taken  up,  each  kind  of  tree 
available  for  timber  is  described  in  de- 
tail. Tlien  follows  a  most  exhaustive  set 
of  tablee;  in  which  it  is  shown  that  Tas- 
manian timbers  do  not  vary  as  to  weight 
and  strength,  ae  do  the  deal,  oak  and  othex 
European  timbers.    After  this,  results  are 

fiven  from  experiments,  which  appear  to 
ave  been  carried  out  with  very  great 
exactitude  by  the  author,  showing  the 
weight,  deflection,  breaking  weight,  trans- 
verse strength,  modulus  of  elasticity,  con- 
stant for  stiffness  of  beams,  and  the  break- 
ing weight  for  one  foot  by  one  inch,  by  one 
inch  beams,  supported  at  the  ends  and 
loaded  in  the  middle,  for  nine  sorts  of  Tas- 
manian timlber  and  two  imported  pines; 
and,  for  the  eake  of  comparison,  the  same 
data  are  shown  for  English  ash,  beech  and 
oak.  All  the  timbers  are  arranged  in 
order  of  their  transverse  strength,  and  it 
is  noticeable  that  the  ash,  beech  and  oak 
come  at  the  bottom  of  the  list,  being  lit- 
tle more  than  half  as  strong  as  the  sea- 
soned stringy  bark,  which  heads  the  col- 
umn. The  next  table  shows  the  same 
timbers  arranged  in  order  of  stiffness; 
here,  again,  the  fact  becomes  apparent 
that  Tasmanian  timbers  are    not     only 


stronger  and  less  variable  in  strength  than 
European  timber,  but  are  also  ^tiffer.  The 
whole  of  the  formulae  and  mode  of  work- 
ing to  obtain  them  are  carefully  given  and 
fully  explained  in  plain  English.  The 
paper  ie  illustrated  with  splendid  photo- 
graphs of  the  fracture  in  each  case.  The 
autnor  then  goes  on  to  show  that  Europ- 
ean timbers  are  subject  to  warping  and 
shrinkage.  The  way  that  this  is  over- 
come in  English  practice  is  also  shown, 
and  a  very  fair  case  is  made  out.  that  if 
the  same  skill  were  used  in  seasoning  Tas- 
manian timber  as  good  a  result  could  be 
obtained  as  is  done  with  English  oak.  Lists 
are  given  of  the  weights  of  sawn  and  split 
stuff,  and  of  timber  in  the  log.  A  com- 
plete list  of  Tasmanian  timber  trees,  with 
the  size  and  quality  of  the  wood  they  will 
produce,  a  botanical  description  of  the 
chief  varieties  of  gum  trees  and  a  handy 
index  were  also  given. 

Mr.  Green  explained  a  number  of  ex- 
periments which  he  had  made  with  Tas- 
manian timbers,  and  said  it  wjuld  be  of 
immense  value  if  still  more  careful  and 
trying  ones  were  made,  so  as  to  reduce  the 
capabilities  of  Tasmanian  timbers  to  an. 
exact  science. 


An  Interesting  Picture. 

Mr.  A.  Morton  threw  on;  the  wall,  when. 
Mr.  Green  had  oonoluded  hi«i  •lecture,  a 
fine  lanitern  picture  of  His  Excellency  tihe 
Governor  decorating  Lieut.  Bdedee  with 
the  V.C.  at  the  Domadn  on.  the  previous 
day. 

Vote  of  Thanks. 

A  vote  of  thanks  was  passed  to     the 
readers  of  papers. 
The  proceedings  then  terminated. 


The  foUowdng  is  a  list  of  works  added 
to  the  !Royal  Society  Library  during  the 
month  of  August,  1902:  — 

Atti  della  Keale  Academia  della  Liu- 
cei.  N.  12.      From  the  Department. 

Agricultural  Gazette  of  New  South 
Wales,  vol.  xiii.,  pt.  8,  August,  1902. 

Blackieand  Son's  catalogues  of  books 
(a)  classified  list  of  scientific,  mathe- 
matical, and  technical  publications,  (b; 
list  of  ibooks,  1901-2,  (c)  general  litera- 
ture, educational  works,  (d)  quarterly 
list,  midsummer,  1902.  (e)  educational 
circular.  From  the  publishers. 

Boletin  Mensual  del  Observatorio  M^ 
teorologico.  Central  de  Mexico.  From 
the  Department. 
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Bulletin,  Geological  Survey  Wesb 
AustraJia,  No.  6,  1902.  From  the  De- 
partment. 

Bulletin  of  the  American  Museum  of 
Natural  History,  vol.  XVII.,  pt.  2;  The 
Huntinston  Californian  Expedition, 
3faidu  Myths,  by  Roland  B.  Dixon. 
From  the  Department. 

Bulletin  of  the  'Museum  of  Compara^ 
tive  Zoology  at  Harvard  College,  vol. 
XL.,  No.  2.  The  early  development  of 
Lepas — a  study  of  cell  lineage  and  germ 
layers,  by  M.  A.  Bigelow.  From  the 
College. 

Catalogue  of  atlases,  maps,  globes, 
wail  illustrations,  etc.  From  Messrs. 
W.  and  A.  K.  Johnston,  Edinburgh. 

Catalogue  of  legal,  commercial,  and 
other  works  published  and  sold  by  Ef- 
fingham Wilson,  London.  From  the 
Publisher. 

Geographical  Journal,  London,  vol. 
XX.,  No.  7,  July,  1002.  From  the  So- 
ciety. 

Geological  Magazine,  No.  457;  In- 
forme  Mg.  Manuel  B  Pastrana  rinde  A 
Secretario  de  fomento  Texto.  Plates, 
Mexico.  1901.       From  the  Department. 

Journal  of  the  'Boyal  Microscopical 
Society  of  England,  pt.  3,  June,  1902; 
Journal  of  the  Department  of  Agricul- 
ture of  Victoria.  From  the  Depart- 
ment. 

Journal  of  the  Soci^y  of  Arts,  July 
11,  1902.       From   the  Society. 

Memoir,  IV.,  pts.  4  and  5.  Scienti- 
fic results  of  the  •traw'ling  expedition  of 
H.M.O.S.  Thetis  oflF  the  coast  of  New 
South  Wales  in  February  and  March, 
1898.  From  the  Trustees  Australian 
Museum. 

Memoirs  and  Proceedings  of  the  Man- 
chester Philosophical  Society,  vol.  48, 
pt.  VI.,  1901-2.      From  the  Society. 

Monthtty  Weather  Review,  vol.  XXVI. 
No.  4,  April,  1902.      From  the  Meteoro- 
logica'l  Department,  Canada. 

Monthly  Notices  of  the  Royal  Astro- 
nomical Society,  London,  voll.  LXII., 
^•^  8,  June,  1902.      From  the  Society. 

Proceedings  of  the  Royal  Society, 
,^don,  vol.  LXX..  No.  462,  July  8, 
19C2.      From  the  Society. 


Proceedings  of  the  Royal  Society  of 
Victoria,  Vol.  XV.,  No.  8,  pt.  1,  1906. 
From  'the  Society.  Proceeaings  of  the 
Royal  Institution  of  Great  Britain,  vol. 
XVI.,  pt.  in.,  No.  95.  From  the  In- 
stitution. 

Proceedings  of  the  Linnean  Society 
of  New  South  Wa;les  for  the  year  1902, 
pt.  1,  containing  papers  read  in  March 
to  May  (in  parts),  1902,  vol.  XXVII.. 
No.  106.      From  the  Society. 

Results  of  Rain,  River,  and  Evapora- 
tion. Observations  made  in  New 
South  Wales  during  1899  by  H.  C.  Rus- 
sell. Current  papers,  No.  6;  Recur- 
rence of  rain,  the  relation  between  the 
moon's  motion  dn  declination  and     the 

Suantity  of  rain   in  New  South  Walea. 
'ram  H.  C.  Russel,  Government  Astro- 
nomer. 

Resources     Vegctales     des     Colonies 
Francaises  dans  les  collections  de  I'office 
Colonial  du  Ministere  des  Colonies,  par 
Gustavo  Niederlein.      From  the  Author 
Philadelphia. 

Resiflts  of  observations  dn  meteorology 
and  terrestrial  magnetism  made  at  the 
Mel'bourne  Observatory  and  other  loca'-- 
ties  in  the  State  of  Victoria,  Australia 
from  the  1st  July  to  31fft  December, 
1901,  by  P.  Barrachi,  Governnieht  As- 
tronomer.     From  the  Observatory. 

Synopsis  Filicum,  or  a  synopsis  of  all 
known  ferns,  including  the  Osmunda- 
oero,  Schizoeaceee,  Marattiacece,  and 
Ophioglossaceae,  by  the  late  Sir  W. 
Jackson  Hooper  and  John  Gilbert  Baker, 
London,  1874.  From  Mr.  Thos.  Ste- 
phens, M.A^  F.G.8. 

Scottish  Gfeographical  Magazine,  vol 
XVIII.,  No.  7,  July,  1902.  From  the 
Society. 

Victorian  Naturalist,  vofl.  XIX,  Aug- 
ust. 1902.       From  the  Society." 

Voyage  Towards  the  South  Pole  ia 
the  years  1822  and  (1824,  by  Jas.  Wed- 
dell,  London,  1827.  From  Miss  Woo- 
din 

Wortd's  Fair  Bulletin,  vol.  3,  No.  9. 
From  the  Department. 

The  Wombat,  vol.  V.,  No.  3.  July, 
1902.      From  the  Society. 
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SEPTfiMBBR,  1902. 


Th«  monthly  meeting  of  tho  Bcnral  So- 
ciety of  Tasmania  was  held  on  Monday 
eyening.  His  Excellency  Sir  Arthur  Have- 
lock  presiding.  Apologies  were  read  from 
Mr.  T.  Stephens,  M.A.,  senior  yice-presi- 
dent,  and  Mr.  A.  Manlt. 

The  President  introduced  the  Bishopof 
Tasmania,  and  said  they  would  find  His 
Lordship  a  valnable  member  of  the  So- 
ciety.   (Applause.) 

On  the  nomination  of  the  Hon.  N.  J. 
Brown,  Meesrs.  R.  M.  Johnston  and  Ber- 
nard Shaw,  the  Right  Rev.  Bishop  of  Tas- 
mania, Dr.  Mercer,  was  proposed  for  elec- 
tion as  a  Fellow  of  the  Society  at  the 
next  monthly  meeting. 

The  following  were  elected  Fellows  of 
the  Society:— Dr.  G.  F.  Read,  assistant 
surgeon.  New  Norfolk  Asylum;  Mr.  £. 
H.  Wilkinson,  engineer.  Metropolitan 
Drainage  Board;  and  Mr.  F.  W.  Reid, 
director  of  School  of  Mines,  Zeehan. 

Correspondence. 

Colonel  Legge  read  a  letter  from  Mr.  F. 
W.  Archer,  enclosing  list  of  temperatures 
for  August  at  the  Qreat  Lake,  in  which  it 
was  stated  that  the  Great  Lake  was  cover- 
ed with  two  or  three  inches  of  ice  from 
August  12  to  August  17,  and  that  ice 
about  one  foot  thick  had  been  seen  piled 
up  on  the  shore  after  a  storm.  The  ther- 
mometer, too,  had  been  nearly  down  to 
xero.  Britten's  and  Pine  creeks,  the  writer 
stated,  were  suitable  for  spawning,  but  un- 
fortunately just  at  the  beginning  of  the 
spawning  season  the  Great  Lake  was  too 
low  to  allow  the  fish  to  enter  the  creeks. 
The  level  of  the  lake  might,  however,  t>e 
raised  about  one  foot  by  a  dam  acroM  the 
'Shannon,  and  would  meet  the  difficulty. 

Papers  Discussed. 

Mr.  Target  replied  briefly  to  the  criU- 
•cisms  and  obbservations  passed  upon  his 
paper  on  "Forest  Conservation,'^  which 
had  been  read  at  a  previous  meeting. 

A  discussion  took  place  on  Professor 
Hogg's  paper,  "Tasmanian  Nodules," 
which  was  read  at  the  previous  meeting. 

Mr.  Morton  read  some  notes  by  Mr.  T. 
Stephens  on  nodules  which  he  had  found 
in  coal  measures  at  New  Town  and  Cole- 
brook,  and  Mr.  R.  M.  Johnston  explained 
that  he  had  examined  Professor  Hogg^s 
nodules,  thinking  that  there  miffht  be 
something  volcanic  about  them,  out  he 
could  not  discover  that  they  were  other 
than  some  form  of  concretion.  He  hoped 
that  some  day  Professor  Hogg  would  be 
enabled  to  throw  more  light  upon  them. 
The  Professor,  in  reply,  said  they  were 
probably  the  result  of  some  chemical  at- 
traction of  which  he  could  say  nothing. 


Mr.  A.  0.  Green's  paper,  "Tasmaniai 
Timbers,"  was  also  discussed.  Mr.  Tar 
get  suggested  the  carrying  out  of  expeh 
ments  as  to  shrinkage  of  timbers.  Mr. 
Johnston  said.  Mr.  Green  had  extended 
their  information  on  timbers  that  were 
not  formerly  experimented  upon,  and  his 
work  was  deserving  of  recognition.  Pro- 
fessor Hogg  thought  Mr.  Green  had  been  a 
little  hard  on  English  timbers.  In  valu- 
ing timbers,  it  was  not  quite  scientific  to 
add  together  results  obtained  from  differ- 
ent sized  timbers,  and  call  that  the  spe- 
cific transverse  strength  of  a  beam.  Col. 
IiCgge  pointed  out  that  so  far  as  shrink- 
age was  concerned,  Tasmanian  timbeit 
were  not  unique.  He  cited  an  instance 
of  English  oak  having  shrunk  after  a 
wetting,  though  it  had  been  standing  in 
the  interior  framework  of  a  house  for 
many  years.  Mr.  Green,  in  reply,  ex- 
plained that  Kircaldie  had  tested  a  bine 
gum  log,  9  inches  square,  which  broke  at 
within  16^  per  cent,  of  what  he  (Mr. 
Green)  had  put  as  the  breaking  strength 
of  a  blue  gum  beam,  one  inch  specimen. 
He  saw  nothing  to  make  him  doubt  that 
his  experiments  were  fair  approximations. 
Some  notes  on  a  specieis  of  eucalyptus 
new  to  Tasmania  —  E.  Macarthari,  JJpane 
and  Maiden — were  furnished  by  Mr.  J* 
H.  Maiden,  of  Sydney. 

Practical   Astronomy. 

Professor  McAulay  read  a  paper  on 
"Practical  Astronomy  in  Tasmania,  and 
a  Proposal  for  a  School  Thereof."  Having 
referred  to  the  enthusiastic  labours  oi 
Mr.  Abbott  and  Mr.  Biggs  in  the  cause  of 
astronomy  in  the  past,  the  Profeesor  re- 
ferred to  the  transit  of  Venus  in  1874. 
The  main  interests  of  that  transit  were 
—of  course — world-wide,  but  Tasmania 
(did  she  but  know  it)  had  herself  bene- 
fited by  the  visually  insignificant  fact  that 
in  1874  Venus  passed  l^tween  the  earth 
and  the  sun.  and  therefore  was  visible  as 
a  dot  on  the  sun's  face.  Tasmania's  gain 
was  owing  to  the  fact  that  on  account  of 
her  valuable  position  in  the  far  south,  in 
this  matter  of  finding  the  sun's  distance. 
as  in  many  other  astronomical  respects, 
she  was  at  once  seen  to  be  a  place  where 
the  necessary  astronomical  observations 
ought  certainly  to  be  made.  But  tne 
Astronomer  Royal  of  England  said  "No> 
we  do  not  know  her  longitude  sufficiently 
accurately"— and  that  was  true,  we^d 
not.  America  came  to  the  rescue.  "Why 
not."  said  America,  "find  the  longitude 
accurately?"  So  they  came,  found  the 
longitude,  observed  the  transit,  and  went. 
The  result  with  regard  to  longitude  was 
that  for  all  time  we  knew  the  following 
fact:— That  a  certain  piece  of  masonry 
(at  preeent  in  existence  in  the  Barrac*- 


xxii 


mq,UMxe)  im  Umiii.  25.tt8eo.  tBMt  of  the  oentrs 
of  the  trazksii  in^trnment  in  Melbourne. 
Tlia  piece  of    masonry    in    qneBtion  was 
really  Tery  ^reciooa  to  Tasmania,  and  if 
fiiie  allowed  it  to  become  nndecipherable. 
she  would  be  pat  to  maoh  expense    and 
znach  trouble  once  more  to  determine  her 
loiisitade.    As  for  the  uses  and  desira- 
bility of  practical  astronomy  in  such  a 
commonity  aa  oars,  it  waa  imperative  to 
know  the  time  as  ac()^ately  as  possible. 
Mariners  depended   upon    the   time   for 
their  position,  and  it  was  absolutely  neces- 
fiary  that  we  should  be  able  to  give  them 
the  -same  time  as  they  receired  in  Sydnev, 
for  if  they  received  it  from  us,  they  could 
a^(^ertain  their  chronometers'  rates  at  sea, 
and  they  cannot  obtain  these  rates  other- 
wise.   In  extreme  oases  it  was  sometimes 
necessary  to  know  the  time  to  one  second, 
in  order  to  make  the  necessary  provision 
that  means  all  the  difference  between  life 
and  death  to  many  eoals.That  it  was  high- 
ly  desirable  in  the  interests  of  science  to 
Ckstablish  a  practical  School  of  Astronomy 
in  Tasmania  was  illustrated  by  the  dia- 
cassions  which  arose  in  connection  with 
the  Leake   Bequest.    The  whole  of  those 
discussions  had  a  most  direct  bearing  on 
oor  present  position.    The  Leake  Bequest 
of  jeiO,000  purported  to  establish  a  School 
of    Aatronomy.   but,   unfortnnately,     the 
money  proved  not  available  for  that  pur- 
pose.   At  present,  practical  astronomy  in 
Tasmania,  he  was  sorry  to  say,  consisted 
solely  of  what  the  Government  was  pre- 
pared to  believe  was  usefal;  that  was  to 
say,  it  consisted  of  keeping  time  for  the 
whole  island  by  the  transit  instrument  at 
the  Observatory.     As  accurate  time  was 
kept  as  it  was  possible  to  keep  by  such 
means,  and  it  was  telegraphed  every  day 
to  very  many   points  in  Tasmania  auto- 
maticallv  from     the     Observatory  clock. 
The  ball— the  mariners'   signal— was  not, 
but  undoubtedlv  should  be,  dropped  auto- 
matically.   There  was  no  standard  clock 
in  the  Observatory,  and  the  public  of  Tas- 
mania depended  on  the  charity  of  two  pri- 
vate citizeos  for  their  clock  service.    The 
Meteorological  Department  was  over-work- 
ed, under-manned,  and  under-paij}.  and  it 
was  inevitable  that  under  those  conditiouB 
-^me  of  its  work  was  not  as  efficiently  per- 
formed as  it  would  be  were  its  resources 
adequate.     He  submitted  for    considera- 
tion  the  following  sujEgestions :  — "(a)  No 
funds  to  be  diverted  from  the  Meteorolo- 
gical Department,    (b)  The  Meteorological 
Headquarters  to  remain  in  the  Barrack 
Square,  as  at  present,  even  if  the  Square 
be  altered,  as  lately  suraested    by    the 
Minister  of  Lands,    (c)  The  Government 
astronomical  work  to  be  handed  over  to 
the  University  on  certain  conditions,    (d) 
All  thei  astronomical  instruments  to    oe 
transferred  to  the  University  grounds,  and 
re-erected  there,  at  the  cost  of  the  Govern- 
ment,   (e)  Loan  of  the  transit  instrument 


in  the  |>os»eBs!on  df  the  Melbourne  Obfsr- 
ratory,  which  for  many  years  was  lent  to 
Adelaide,  to  be  asked  for.  (f)  Automati6 
connection  between  the  Observatory  clock 
and  the  time  ball  to  be  established  by  Go- 
vernment, (g)  Proper  clocks  to  be  provid* 
ed  by  the  Government,  (h)  The  University 
to  grant  site  of  new  Observatory,  and  site 
of  a  residence  for  a  new  olticer.  (i)  The 
new  officer  to  have  the  following  duties:— 
(1)  Observing  time  for  the  island;  (2) 
teaching  in  the  University  astronomy, 
surveying,  practical  physics,  and  such 
parts  of  toe  mining  course  as  it  is  possible 
and  desirable  for  him  to  do.  G)  The  salary 
of  the  new  officer  to  be  £S50  a  year,  of 
which  the  Government  provide  ^8150  and 
the  University  ^6200.  The  Ooserver  would 
have  to  resiae  at  the  University,  and 
might  perhaps  live  in  the  Uouse  at  pre- 
sent occupied  by  Professor  Williams.  If 
he  lived  rent  free,  the  University's  con- 
tribution to  his  salary  should,  perhaps, 
be  onlr  jei75."  The  University  was  faced 
with  the  unpleasant  reality  that  it  could 
not  continue  to  teach  what  it  professed  to 
teach  without  the  appointment  of  some 
such  officer.  He  recommended  merely 
that  his  appointment  should  be  seized  as 
the  opportunity  of  starting  what  in  the 
future  might  be  of  inestimable  value  to 
the  whole  world — the  establishment  of  an 
efficient  School  of  Astronomy,  in  a  high 
southern  latitude,  and  in  a  climate  pe- 
culiarly suitable  for  astronomical  work. 

Owinpr  to  the  lateness  of  the  hour,  the 
discussion  of  the  paper  was  postponed. 

On  the  motion  of  the  president,  a  vote 
of  thanks  was  passed  to  Professor  Mo- 
Aulay,  and   the  meeting  closed. 


List  of  works  presented  to  the  Royal 
Society  of  Tasmania's  Library  during  the 
month  of  Septemberj  1902  :  — 

Annals  and  Maeazines  of  Natural  His- 
tory, August,  1902 ;  Annals  of  the  Royal 
Observatory  Edinburgh,  Vol.  I.,  from 
the  Society ;  Atti  della  iieale  Academia 
dei  Lincei,  Vol  I.,  Fas.  2,  etc..  from  the 
Society:  Agricultural  Gazette  of  New 
South  Wales.  Vol.  Xlli.,  Pt.  9,  Septem- 
ber. 1902,  from  the  Department ;  Boletin 
Mensual  del  Observatorio  Meteorlogico 
Central  de  Mexico,  from  the  depart- 
ment ;  Berichte  der  Commission  fur 
Oceanographische  Forschungen  Expedi- 
tion, S.  M.  Schiff,  Pola  M.  das  Bothe 
Meer  Sudliche  Halfte.  September.  1897, 
Marz,  1898,  Beschreibender  Theil  ver- 
fasst  von  Paul  Edler  von  Pott,  with 
chart  and  four  parts,  from  the  Hydros- 
rapher,  Wein  Boletin  da  Sociedade  de 
Geogrsnhia  de  Lisboa,  19  Serie,  Nos.  4 
and  6,  from  the  Society ;  Emu,  the,  Vol. 
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n.,  October,  1902,  Pt.,  from  the  So- 
ciety: Geographical  Journal  of  the 
Boyal  Geographical  Society,  August, 
1902,  Vol.  XX.,  No.  2,  from  the  So- 
ciety; Geological  Magazine,  August, 
1902;  Ibis,  July,  1902:  Journal  of  the 
Boyal  Microscopical  Society,  1902,  Pt. 
4,  August,  from  the  Society ;  Journal  of 
the  Royal  Society  of  Arts,  from  the  So- 
ciety: Journal  and  Proceedings  of  the 
Royal  Society  of  New  South  Wales, 
Vol.  XXXV..  1902,  from  the  Society; 
Journal  of  the  Linnean  Society  (Lon- 
don), Zoology,  July  1.  Vol.  3^VIII., 
No.  185,  VoLXXXV.,  Botany,  No.  245, 
July  21,  1902,  from  the  Society;  Me- 
moirs of  the  Geological  Survey  of  India, 
Vols.  XXX.,  Pts.  3  and  4,  XXXI.,  Pts. 
2  and  3,  XXXII.,  Pt.  1,  XXXIV.,  Pt.  1, 
from  the  Society;  Nature,  June,  1902, 

Observations  made  at  the  Hongkong 
Observatory  in  the  year  1901,  by  W.  Do- 
berck,  from  the  department;  Proceed- 
ings of  the  Royal  Society  (London),  Vol. 
LXX.,  No.  465,  Augtfcst,  1902,  from  the 

Society;  Proceedings  -of  the  General 
Meetings  for  Scientific  Business  of  the 
Zoological  Society  of  London,  1901,  Vol. 
li..  Pt«.  1  and  2y  from  the  Society ;  Pro- 
ceedings of  the  Washington  Academy  of 
Sciences  (papers  from  the  Harriman 
Alaska  Expedition),  XXIX.,  "The 
Mosses  of  Alaska/'  from  the  depart- 
ment* Proceedings  of  the  Royal  Geo- 
graphical Society  of  Queensland,  Vol, 
v.,  Pts.  1  and  2,  Vol.  XL,  XV.,  XVI., 
from  the  Society ;  Quarterly  Journal  of 
the  Geological  Society,  Vol.  LVin.  ,Pt. 


3,  No.  231,  August,  from  the  Society; 
Records  of  the  Australian  Museum,  Vol  J 
IV.,  No.  725,  August.  1902,  from  th^ 
trustees  •  Report  of  the  Department  oJ 
Lands  and  Survey,  Tasmania,  for  1901-2! 
from  i.ue  Surveyor-General ;  Report  on 
Exploration  of  North-West  Kimberley, 
1901,  by  P.  S.  Brockman,  from  the  Snr- 
veyor-General ;  Royal  Society  of  Eng- 
land, Reports  to  tjie  Malaria  CommitH 
tee,  7tli  series,  August  16,  1902,  from  the 
Society:  Report  of  the  Department  of 
Mines,  Western  Australia,  for  the    year 

1901,  from  the  department;  Scottish 
Geo^aphical  Magazine,  from  the  So- 
ciety: Science  of  Man,  Journal  of  the 
Royal  Anthropological  Society  of  Ans- 
tralasia,  from  the  Society  :  Transactions 
of  the  Zoological  Society  of  London,  Vol. 
XVI.,  Pts.  3  and  4,  October    1901,  April, 

1902,  from  the  Sooietv;  Transactions 
and  Proceedings  of  the  New  Zealand 
Institute,  1901,  Vol.  XXXIV.,  from  the 
Institute;  United  States  Department  i^f 
Agriculture,  Division  of  Entomology :  — 

a)  Some  Insects  Injurious  to  Vegetable 
!!/rops,  being  a  series  of  articles  dealing 
with  insects  of  this  class,  by  F.  H.  Chitr 
tenden ;  (b)  Principal  Insects  Liable  to  be 
distributed  on  Nursery  Stock,  by  Nathan 
Banks;  (c)    Cockroaches    :    (d)  The  Sil- 
ver Pish;  (e)  The  White  Ant;   (f)    The 
House   Centipede,   by   C.    L.    Marlatt; 
(g)  Hydrocyanic  Acid  Gas  against  House- 
hold Insects,  from  the  Department    of 
Agriculture;  Victorian  Naturalist,  Vol. 
XIX..  No.  6,  September,  1902,  from  the^ 
Society. 
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OCTOBER,  1902. 


The  monthly  meeting  of  the  Royal  So- 
ciety of  Tasmania  was  held  on  Monday 
evening,  October  13,  His  Excellency  the 
Governor  presidii^r*  There  was  a  fair 
attendance.  Apologies  for  non-attend- 
ance were  received  from  Messrs.  Stephens 
(vice-president),  A.  Manlt,  Bernard  ohaw, 
and  Colonel  Legge. 

The  Hon.  Secretary  read  a  letter  from 
Bishop  Montpfomery,  dated  London.  Aug- 
ust 21,  in  which  the  writer  stated  that  he 
had  asked  Mrs.  R.  C.  Patterson  to  take 
out  the  picture  which  Mr.  Sydney  Hall 
had  kindly  presented  to  the  Royal  Society. 

The  picture,  which  was  exhiSited  at  tne 
meeting,  represents  almost  the  last  ap- 
pearance of  the  late  Queen  Victoria  on  a 
public  occasion,  very  snortly  after  she  had 
met  "the  men  in  khaki"  returning  froxL 
the  war. 

On  the  nomination  of  Messrs.  R.  M. 
Joiin.<ston.  B.  Shaw,  and  N.  Brown, 
M.H.A.,  Dr.  Mercer,  Bishop  of  Taem  inia, 
was  unanimously  elected  a  member  of  the 
society.  His  Lordship,  in  returning 
thanks,  said  he  trusted  to  take  some  part 
in  the  good  work  of  the  society. 

Mr.  H.  C.  KingHmill  opened  a  disoussion 
on  Prof.  MoAulay'fl  paper,  read  at  the 
previous  meeting,  on  '  Practical  Astron- 
omy in  Tasmania."  Notwithstanding  de- 
fpcHve  and  inadequate  InitrumentB,  cor- 
rect time,  he  pointed  out,  had  b^en  kept 
at  Hobart  Observatory,  and  he  saw  no 
reason  why  afltronomioal  and  mete- 
orological work  should  not  continue  to  be 
conducted  by  the  one  director,  as  waa  the 
case  in  the  other  Australian  States,  iaye 
Queensland,  and  in  Canada.  To  separate 
tne  two,  as  suggested  by  Prof.  McAulay, 
by  transferring  the  astronomical  work  to 
the  University,  would  tend  to  weaken 
both. 


Professor  Hogg  saw  two  difficultiei  in 
the  way  of  founding  a  really  valuabln 
school  of  astronomy  in  Tasmania.  One 
had  to  do  with  money,  and  the  other  with 
men — the  finding  of  qualified  men  to  con- 
duct the  work  of  the  school.  Besides,  in 
starting  an  Ubservatorv  on  the  best  lines, 
thiey  would  have  to  deal  with  subjects  like 
magnetism,  etc.,  and  any  site  in  the  Uni- 
versity grounds  would  be  very  unsuitable. 

Professor  McAulay  admitted  that,  for 
serious  magnetic  observations,  neither  tne 
University  grounds  nor  the  present  site 
of  the  Observatory,  were  suitable  for  the 
purpose.  As  there  was  no  school  of  as- 
tronomy in  Australia,  his  idea  was  that  if 
a  beginning  were  made  by  Hobart  now> 
the  school  might  grow  valuable  in  the 
future. 

A  paper  by  Dr.  J.  Jamieson,  of  Mel- 
bourne, on  'VTyphoid  in  Hobart  and  Mel- 
bourne, and  the  Influence  of  Drainage  on 
its  Prevalence,"  was  read  by  Dr.  Gregory 
Sprott.  After  referrinff  to  the  enormous 
benefits  to  be  derived  oy  Hobart  from  a 
good  sanitary  reputation.  Dr.  Jamieson 
18  forced  to  admit  that,  up  till  quite  recent 
times,  Hobart  shared  the  evil  fame  of 
Melbourne  as  a  hot-bed  of  fever.  The  ad- 
vantags  of  a  sewerage  system  were  dwelt 
upon,  and  the  doctor  leaves  it  for  Hobart 
to  deoide  whether  it  is  not  a  ^ievons  mis- 
take to  allow  present  conditions  to  con- 
tinue longer  than  is  absolutely  necessary. 

Mr.  E.  H.  Wilkinson  read  a  paper  on 
"Sewaffe  Purification  and  Disposal,"  in 
which  ne  dealt  with  the  treatment  of  sew- 
age in  the  United  Kingdom,  and  other 
parts  of  Europe. 

A  vote  of  thanks  was  passed  to  the 
readers  of  the  papers. 


TYPHOID  AND  SEWAGR 


A  special  meeting  of  the  Royal  Society 
of  Tasmania  was  held  on  the  evening  of 
October  27,  1902,  at  the  Museum,  His  £#x- 
cellency,  *he  Governor,  Sir  Arthur  Have- 
lock,  presiding.  The  Right  Rer.  Dr. 
Mercer,  Bishop  of  Tasmania,  was  amongst 
those  present. 

The  business  of  the  evenine  was  a  dis- 
cussion on  papers  on  "Typhoid,"  and 
"Sewage  Disposal,"  bv  Dr.  Jamieson,  of 
Melbourne,  and  Mr.  £.  H.  Wilkinson,  of 
Holbart,  respectively. 

Dr.  G.  bprott  said  that  the  paper  con- 
tributed by  Dr.  Jamieson  was  a  very  valu- 


able one,  by  a  reputed  authorit:r  on  health 
matters.  There  were  two  points  in  the 
paper.  The  cosmic  influence  reduced  it- 
self to  a  question  of  temperature.  Mr. 
R.  M.  Johnston  said  that  spots  on  the 
sun  increased  the  tendency  to  typhoid  in 
certain  years.  That  was  purely  theoreti- 
cal, but  it  was  certain  that  there  were 
many  more  cases  of  typhoid  in  the  sum- 
mer than  at  a^ny  other  time  of  the  year. 
It  was  now  generally  agreed  that  the 
bacillus  was  in  the  polluted  soil,  and  in 
summer  spiead  more  rapidly.  He  ex- 
hibited a  chart     lowing    the     seasonal 
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rhythm  of  typhoid  in  Hobarb  during  the 
yearn  1896-97-98.  Th«  other  cauee  of 
typhoid  fever  was  want  of  |[ood  drainage. 
This  might  not  oanae  typhoid,  but  for  tin« 
pollution  of  the  eoil  by  sewage  whereby 
the  bacillus  wa«  propagated.  He  showed 
a  chart  of  the  annual  dea&h  rate  of  t^- 

£hoid  fever  per  10,(MK)persone  livitig  m 
[unich,  England  and  Wales,  Sydnev,  Ho- 
bart  and  Melbourne.  The  chart  showed 
that  typhoid  fever  was  five  times  less 
where  there  were  ^ood  sewers  than  in  the 
places  that  were  without,  or  had  imperfect 
sewerage.  Withaut  a  complete  and  per- 
fect drainage,  i&e  typhoid  rate  in  Hobart 
would*  not  oe  reduced ;  and  when  such  a 
system  was  secured,  it  would  be  some 
years  befor9  the  soil  was  restored  to  its 
iMtural  condition,  and  in  the  meantime 
typhoid  would  occur.  Objection  to  the 
sewage  being  dischaiged  at  Macquarie 
Point  was  a  matter  of  sentiment,  but  he 
should  rather  see  the  sewa^  treated  in  a 
septic  tank  before  iit  was  discharged  into 
the  Harbour.  Hobart  was  a  very  healthy 
place,  but  there  was  no  reason  why  it 
should  not  be  made  more  healthy.      The 

?eneral  death-'rate  was  low,  but  that  was 
he  result  of  our  good  climate,  and  the 
outdoor  life  of  the  ciitiaens,  pather  than 
good  eanita«ry  surroundings. 

Mr..  B.  C.  Patteraon,  M.H.A.,  Chair, 
man  of  the  Metropolitan  Drainage 
Board,  said:  —  I  was  sorry  I  waa 
unable  to  be  present  when  Mr.  Wil- 
kinson read  his  paper  on.  the  die- 
posai  and  purification  of  sewage 
but  I  have  since  had  an  opportunity  or 
studying  it,  and  I  am  satisfied  that  no 
more  important  practical  subject  could 
have  been  brought  before  the  society  at 
the  present  juncture.  I  am  glad  that 
Mr.  Wilkinson  has  been  able  to  devote  so 
much  time  and  labour  to  the  preparation 
of  this  paper,  as  it  cannot  fail  to  be  of 
great  service  to  the  cause  we  all  have  so 
much  at  heart,  viz.,  the  proper  and  effi- 
cient undei ground  drainage  of  Hobart, 
and  the  adequate  and  satisiactory  disposi- 
tion of  its  sewage.  I  trust  chat  later  on, 
when  the  plans  and  estimates  are  com- 
pleted, ana  before  the  question  goes  to  a 
poll  of  the  citizens,  he  may  see  his  way 
clear  to  give  a  seiies  of  popular  lectures 
in  different  parts  of  the  city,  so  that  the 
public  mind  may  be  educated  on  this 
most  important  matter.  1  iiave  so  re. 
cently  dealt  with  the  question  of  drain- 
age at  length  in  another  place,  that  I  do 
not  propose  to  take  up  your  time  further 
than  by  dealing  with  one  or  two  prac  ical 
aspects  of  the  question,  which  cannot  be 
too  much  insisted  on.  We  all  know  that 
nature  will  get  rid  of  dead  organic  mat- 
ter without  any  chemical  treatment  what- 
ever, whether  such  matter  be  discharged 
into  the  sea  or  placed  upon  the  land,  and 
that  it  will  do  so  without  offence,  pro- 
vided that  her  capabilities  were  not  over- 


taxed, and  it  follows  that  one  of  the  most 
important  questions  we  have  to  consider 
in  Hobart,  in  discussing  the  i>.obiem  of 
the  disposition  of  the  sewage,  is  wnether 
the  volume  of  water  into  which  ^t  was 

B reposed  to  discharge  crude  Srwage  at 
Lacquarie  Point,  was  sufficient  for  ade- 
quate solution,  and  whether  the  tidal  cur- 
rents were  strong  enough,  and  constant 
enough,  to  enable  the  matters  in  solution 
and  suspension  to  be  carried  out  sea- 
ward sufficiently  far  to  prevent  any  de- 
position of  their  constituents  upon  the 
adjoining  foreshores,  or  of  otherwise  foul- 
ing the  narbour.  That  the  voiume  of 
water  into  which  it  was  proposed  to  dis- 
charge crude  sewage  at  Macquar;e  Jroint 
was  sufficient  for  adequate  solution  there 
could  be  no  manner  of  doubt,  but  there 
was  a  doubt  in  many  minds  as  to  whether 
the  tidal  currents  were  strong  enough, 
and  of  sufficient  constancy,  to  enable  ihe 
matters  in  suspension  to  be  properly 
dealt  with,  so  that,  once  dischargea,  no- 
thing more  should  be  seen  or  heaid  of 
them.  Ajid  a  pressing  business  before  the 
Metropolitan  Board  at  the  present  mo- 
ment was  to  get  this  point  settled  once 
and  for  alL  by  means  of  experiments 
made  with  floats  dropped  into  the  rive;  at 
Mac<;(uarie  Point,  at  all  states  of  the  tide, 
and  in  all  sorts  of  wind  and  weather,  so 
that  we  might  be  able  to  ascertain  tne 
laws  regulating  the  course  and  speed  of 
the  currents,  and  on  what  shores,  if  any, 
the  floats  would  find  a  resting-place.  Such 
a  series  of  experiments  are  now  being  in- 
stituted by  Mr.  WiJxinson,  and  if  the  re- 
snlt  of  these  experiments  should  be  auch 
as  to  leave  any  doubts  as  to  vhe  sumoi- 
ency  of  the  tides  and  currents  to  deal 
properly  with  tne  matters  in  so.ution  and 
suspension  in  the  crude  sewage,  then  ihe 
clear  duty  of  the  Metropolitan  Board 
would  be  to  arrange  that  the  sewage 
should  be  properly  purified  before  being 
discharged  into  the  sea.  And  here  will 
come  in  the  educational  value  of  Mr. 
Wilkinson's  paper,  with  every  word  of 
which  I  agree.  The  recent  inquiries 
made  by  me  in  England  have  shown  how 
great  a  change  has  come  over  the  ideas  of 
sanitary  engineers  with  regard  to  the 
purification  of  sewage  during  the  past  10 
years,  and  which  amounts  to  no  less  man 
a  complete  revolution.  Where  hundreds 
of  thousands  of  pounds  were  being  spent 
throuffhout  the  kingdom  upon  the 
installation  and  maintenance  of  irr.ga- 
tion  farms,  precipitation  processes  oy 
chemical  treatment,  and  other  schemes, 
this  new  biological  nrocess,  so  clearly  de- 
scribed by  Mr.  Wilkinson,  'had  c\ime  to 
the  rescue  of  the  ratepayers,  and  had 
proved  so  successful  and  economical  in 
practice,  as  to  do  away  with  the  necessity 
of  chemical  treatment  in  any  form  what- 
soever. In  a  recent  report  to  the  Sutton 
District  Council,  Mr.  Dibdin,  the  dis- 
tinguished  Sanitary  Engineer,  after   de- 
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ficribing     the    v^'ooess  in  detai!,  elaimed 
that  the  solution  of  the  problem  of  pari- 
fying  sewage  had  a  monetary  value  to  the 
kingdom     of  not  less     than     J^.OOO.OOO. 
However  that  may  oe,  ic  is  generally  oon^ 
ceded  that  his  biological  experimeats  at 
8Btton,  which  were  all  eonaucted  on     a 
working  basis,  had  settled  the  question  of 
the  economical  and  efficient  purification 
of   sewage  for  all  time.       Certainly,    no 
ordinary     and      uninstructed      observer 
conld      inspect      any      Auustration       of 
tbe        septic         system      of      punfyinff 
eewage,      combined        with        baoierial 
treatment  of  the    effluent    without     be- 
in^  struck  with  the  obvioua  and  extra- 
orainary  amount  of  purification  obtained. 
The  crude  sewage  could  be  observed  dis- 
charging direct  from  the  main  sewer  into 
the  settling  tanks,  and  the  effluent  there- 
from passing  through  the  filter  beds,  and 
emerging  from  the  outlet  in  the  form  of 
a  dear  and    pellucid    fluid,  which     the 
casual  observer    could     not     distinguish 
from  the  clearest  spring  water.      I  must 
admit  it  was  to  me  a  complete  revelation. 
Before  concluding,  I  should  like  to  say  a 
few  words  about  the  site  of  the  nroposed 
outfall  which  the  Metropolitan  Drainage 
Board  has  definitely  and  finally  fixed  at 
Macquarie  Point,  and  as  to  which  a  cer- 
tain amount  of  uninstructed  and  unrea- 
soning opposition  has  manifested  itself. 
The  float  experiments  made  by  Mr.  Mault 
Bome  12  years  ago  convinced  him  that  Mac- 
quarie Point  was  in  every  way  suitable 
as  a  site  for  the  outfall.     Mr.  Napier  Bell, 
later  on,  came  to  the  same    conclusion, 
flknd  if  the  additional  and  more  exhaustive 
float  experiments  now  being  undertaken 
should   confirm    their   conclusions,    ihere 
can  be  no  reason  whatever  why  crude  sew- 
age should  not  be  discharged  into  the  es- 
tuary at  that  point.      Whether  it  would 
not  be  advisable,  as  a  matter  of  sentiment, 
to  disarm  a  certain  amount  of  hostility, 
and  conciliate  popular  prejudice,  by  pass- 
ing the  sewage  tnroagh  septic  tanks  and 
bacterial  filters  before  it  is  discharged  in- 
to the  river,  is  a  question  which  the  board 
will  no  doubt  take  into  serious  considera- 
tion when     the  detailed  estimates  are  be- 
fore  them,  and  before  the  matter  is  re- 
mitted to  a  poll  of  the  citizens.      But  of 
one  thing  there  is  no  doubt,  and  the  sooner 
it  is  understood  the  better.      If  we  are  to 
have  underground  drainage  at  all  in  the 
near  future,  the  outlet  must  be  at  Mac- 
quarie Point,  for  no  other  scheme,  with 
the  outfall  at  One  Tree  Point,  is  practic- 
able or  possible  at  the  present  time,  as  the 
cost   would   be  prohibitive.       It     is   well 
[        known   that  the  people  of  Qneenboroagh 
^       decided  long  since  not  to  throw  in  their 
lot      with     the      metropolitan     drainage 
scheme,  nor  would  they  agree  to  contri- 
bute one  penny  towards  the  expense  of 
making  the  surveys  or  preparing    plans 
and  estimates  of  the  cost  of  the  undertak- 


ing, so  that  even  if  One  Tree  Point  had 
been  selected  as  the  site  of  the  outlet  there 
was  no  guarantee  that  the  board  would 
derive  any  revenue  from  Queenborougk 
that  would  have  been  at  all  commensurate 
with  the  extra  cost  of  the  work,  and  a 
great  and  intolerable  burden  would  have 
been  laid  on  the  shoulders  of  the  taxpay- 
ers of  Hobart.  Under  the  present  metn^ 
{>olitan  scheme,  we  have  35  acres  of  low^ 
ying  land,  the  sewage  of  which  will  have 
to  be  pumjped  into  the  main  sewer,  the 

freatest  lift  being  only  20ft.  Witih  One 
"ree  Point  as  the  outlet  w^  should  hare 
had  135  acres  of  low-lying  area  to  p«mp. 
with  a  lift  of  oTer  50ft.,  and  the  cost  of 
maintenance  would  have  been  consider- 
ably more  than  double  that  of  the  adopted 
scheme.  The  cost  of  the  main  outfall 
sewer,  with  Macquarie  Point  as  the  out- 
let, independent  of  branch  mains,  is  es- 
timated at  jei2,000.  The  cost  of  the  msia 
outfall  sewer,  with  One  Tree  Point  as  the 
outlet,  is  estimated  at  over  JB60,000,  so 
that  on  the  score  of  cost  alone  it  would 
be  impossible  to  carry  such  a  scheme  for 
many  years  to  come.  Both  Messrs.  Mault 
and  Napier  Bell  agreed  that  Macquarie 
Point  was  a  suitable  place  for  the  out* 
let,  and  this  at  a  time  when  the  bacterial 
system  of  treating  sewage  had  no  practi- 
cal existence.  How  much  more  emphatio 
would  be  their  recommendation  if  they 
were  consulted  to-day  in  the  light  of  what 
has  been  accomplished  f  er  the  purificatiom 
of  sewage  by  septic  tanks  and  bacterial 
filtration.  I  cannot  do  better  than  bring 
my  remarks  to  a  close  by  quoting  the  dic- 
tum of  the  latest  authority  the  board  has 
engaged  on  this  matter,  vis.,  Mr.  Wilkin- 
son, who  winds  up  the  able  and  interesting 
paper  he  reed  before  the  Society  in  these 
words:  "From  the  configuration  ol  the 
City  of  Hobart  and  its  environs,  and  from 
an  engineering  point  of  view,  the  natural 

£lace  for  discharging  the  sewage  was  at 
[acquarie  Point,  where  there  was  ueep 
water,  en2hanced  by  an  ample  tidal  flush. 
With  the  expenditure  of  a  few  thous>^nd 
pounds  over  and  above  the  sum  required 
for  a  complete  S3'stem  of  sewerage,  the 
sewage  of  Hobart  could  be  rendered  quite 
innocuous  and  purified  to  such  an  extent 
that  the  waters  of  the  harbour  would  al- 
wajra  retain  their  present  standard  of 
purity." 

The  Biafhop  of  Tasmania  said  that  in 
Manchester  and  Gorton  the  question  of 
sewage  was  ati  acute  problem,  and  he  had 
been  a  member  of  one  sanitary  associa- 
tion and  president  of  another"^  in  those 
places.  It  was  practically  agreed  by  all 
the  authorities  that  the  typhoid  bacillus 
was  bred  in  polluted  soil,  and  in  virgin 
soil  died  in  a  comparatively  short  time. 
Moi-ature,  too,  had  a  great  de>al  to  do  with 
it.  So  had  flies;  they  loved  the  polluted 
soil,  and  ha-d  been  traced  from  it  to  the 
people's  homes.      When  he  was  coming  to 
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Hobart  he  waa  told  that  typhoid  wonld 
not  live  in  it,  bat  on  reaolhing  Tasmania 
h«  fonnd  that  'two  children  of  Bishop 
Montffomery's  had  been  laid  np  with  it, 
and  that  one  of  them  diod.  He  had  been  in 
a  great  many  cities  on  the  Continent  of 
Enrope,  including  Cologne,  whic^h  was 
famed  for  its  foul  and  beautiful  smells, 
and  he  could  eay  that  the  smells  of  Hobart 
were  quite  as  bad  ae  those  of  Cologne. 
On  one  occasion,  while  going  to  one  of  the 
Hobart  ohurohes  to  preach,  ne  got  a  smell 
which  remained  with  him  during  half 
the  service.  Hobart  wae  a  long  way  be- 
hind the  age  in  the  matter  of  sanitaition. 
The  cobble  stones  of  the  channels  retained 
the  sewage  in  their  interstices,  and  if  the 
amella  were  so  bad  in  the  cold  weather, 
what  must  'they  be  in  the  hot  weather?  At 
Bishopecourt,  when  he  went  there,  he  saw 
adjaoent  a  lovely  creek  coming  down  from 
the  mountain,  but  he  waa  told  that  when 
the  summer  weather  had  set  in,  it  would 
become  a  filthy  aewer.  As  to  the  pan  sys- 
tem, it  was  beneath  the  dimity  of  a  com- 
munity of  40,000  people  like  Hobart  to 
have  it.  He  indicted  it  on  the  ground  of 
costliness  alone.  They  had  the  same  sys- 
tem at  St.  Helens,  Lancashire,  and  it  cost 
2kl.  per  head  per  week,  but  he  was  told 
that  in  Hobart  it  cost  6d.  per  week.  He 
cited  statistics  showinpr  that  zymotio 
disease  decreased  in  cities  as  the  water- 
oarria^e  syatem  was  used.  An  epidemic  of 
fever  m  1900  in  South  Africa  was  direct- 
Iv  traced  to  the  operations  of  flies,  and  at 
Gorton,  where  he  had  come  from,  a  table 
waa  kept  showing  when  the  flies  and  the 
^phoia  came  and  went,  and  it  was  seen 
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bait  the  one  exactly  agreed  with  the  other. 
No  one  waa  aafe  where  the  flies  were.  Ho- 
bart was  a  lovely  place,  but  let  them  make 
it  more  lovely  atill.  The  open  sewers  of 


the  city  were  a  disffrace  to  it.  It  was  not 
a  matter  of  the  death-rate  but  of  the 
tvphoid  rate.  He  strongly  appealed  to 
the  authorities  to  take  action  in  this  mat- 
ter. 

Mr.  A.  Thorpe,  Alderman  G.  £.  Moore, 
Dr.  E.  J.  Crouch,  Mr.  Target*  and  Mr. 
A.  R.  Green  also  took  part  in  the  discus- 
sion. 

Mr.  E.  H.  Wilkinson,  Engineer  of  the 
Metropolitan  Drainage  Board,  showed  a 
number  of  lantern  views  illustrating  the 
sewage  works  at  Sydney,  and  went  on  to 
Bay  that  the  existing  sanitarv  conditions 
«t  Hobart  were  most  unsatisfactory.  It 
was  the  old  tale  of  impure  air  and  water, 
owing  to  defective  drainage.  The  posi- 
tions of  some  of  the  dwelling  houses  were 
quite  unsuited  for  human  habitations.  The 
configuration  of  the  city  told  any  engineer 
thait  the  natural  outfall  for  the  drainage 
was  Maeqjarie  Point.  The  tides  at  Ho- 
bart were  very  regular,  and  the  mean  aver- 
age difference  between  high  and  low  water 
was  Sft.  9in.  There  was  nothing  senti- 
mental about  septic  tanks ;  they  were 
scientific  facts.  They  purified  sewage  with- 
out bacterial  beds.  It  waa  intended  to 
take  the  Hobart  sewage  into  very  deep 
water,  where  it  would  get  the  full  benefit 
of  the  tidal  flush. 

Some  ladies,  who  were  members  of  the 
old  aanitarv  aocietj  of  Hobart  were  pre- 
aent,  and  the  president  invited  them  to 
contribute  to  tne  diacuasion.  but  no  re- 
aponse  waa  made.  He,  however,  asked 
them  to  continue  the  uaeful  work  which 
he  was  told  they  had  done  in  times  gone 
by. 

A  vote  of  thanks  was  passed  to  the 
speakers,  and  the  proceedings  then  ter- 
minated. 


SUGGESTIONS  FOR  THE  ESTABLISH- 
MENT  OF  A  TASMANIAN  SCHOOL  OP 
FORESTRY    AND    AGRICULTURE. 

BY  WILLIAM  HEYN, 

(Timber  Department,  Admiralty  Harbour  Contract  Works, 
Dofer,  England.) 


Read  12th  May,  1902. 

In  the  paper  on  "The  Present  and  Future  Prospects  of 
Timber  in  Tasmania/'  which  I  had  the  honour  to  read  at  a 
meeting  of  the  Royal  Society  of  Tasmania,  on  the  29th 
April,  1901,  I  ventured  to  express  my  firm  conviction  that 
a  Tasmanian  School  of  Forestry  and  Agriculture  was  abso- 
lutely necessary  if  the  treasures  of  vegetable  wealth  which 
exist  in  your  Island  are  to  be  properly  exploited,  so  as  to 
yield  a  remunerative  return  for  the  time,  labour,  and  money 
expended  on  them. 

It  must,  I  think,  be  painfully  evident  to  anyone  who  has 
seriously  studied  the  subject  which,  in  my  opinion,  is  of 
such  vital  importance  to  Tasmania,  that  the  unscientific  and 
unreasoning  manner  in  which  forestry  and  agriculture  has 
been  conducted  there  for  the  last  15  or  20  years  has  materi- 
ally hindered  their  proper  development,  has  led  to  the 
destruction  and  waste  of  valuable  produce,  and  prevented 
the  attainment  of  results  which,  under  scientific  and  tech- 
nical treatment,  would  have  been  satisfactory,  not  only  to 
those  who  are  occupied  in  these  pursuits,  but  to  the  com- 
munity in  general. 

As  the  world  advances  in  civilisation  and  population,  and 
the  "  struggle  for  life  "  becomes  more  imperious  and  neces- 
sary, competition,  of  ever  increasing  intensity  and  ubiquity, 
manifests  its  presence  with  new  inventions,  new  methods, 
and  better  appliances. 

Those  who  continue  to  follow  the  now  antiquated  ideas 
and  systems  in  vogue  some  years  ago  will  find  themselves 
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outdistanced  in  the  fierce  race  of  life,  and  learn,  perhaps 
too  late,  that  "  the  survival  of  the  fittest "  is  the  ultimate 
result  of  the  struggle,  and  that  their  old-fashioned  and 
unreasoning  efforts  have  neither  benefited  themselves  nor 
others 

We  cannot  shut  our  eyes  to  the  fact  that  in  every 
branch  of  business  and  industry  the  most  important  improve- 
ments and  developments  are  being  introduced  daily,  requiring 
careful  scientific,  technical,  and  practical  teaching,  training, 
and  study  to  enable  us  to  understand  them  thoroughly,  to 
adapt  them  to  our  own  requirements,  and  to  profit  by  these 
new  facilities  for  the  promotion  of  commerce  in  our  own 
interest  and  for  our  country's  benefit. 

Quite  lately  most  important  changes  have  been  introduced 
into  your  own  export  business.  Quick  steamers,  fitted  with 
refrigerating  machinery  and  chambers,  call  weekly  at 
Hobart,  enabling  you  to  deliver  your  splendid  fruit  in  good 
condition  in  the  markets  of  England  and  the  Continent,  at 
a  period  of  the  year  when  such  produce,  if  of  good  quality, 
ought  to  realise  a  remunerative  result.  Have  you  profited 
by  this  grand  opening  for  your  fruit  trade,  and  have  satis- 
factory results  been  obtained  by  producers  and  exporters  ? 

From  market  reports  it  appears  that  about  8^.  per  case 
was  the  average  rate  realised  for  your  apples,  a  price  which, 
after  paying  freight  and  other  charges,  will  certainly  not 
leave  much,  if  any,  profit  to  the  producer  or  exporter.  Con- 
sidering that  good  Tasmanian  apples  were  being  retailed  at 
the  same  date  in  England  at  8^.  per  pound  (about  30«.  per 
case,  and  South  Australian  produce  was  realising  13«.  to 
\b8.  per  case,  there  seems  to  be  primd  facie  evidence  that 
some  serious  deficiency,  arising  either  from  bad  cultivation 
or  careless  or  dishonest  shipment,  in  connection  with 
Tasmanian  exports,  must  have  existed,  which  calls  for 
examination  and  future  immediate  remedy  if  your  fruit 
trade  is  to  prosper  as  it  should.  I  think  you  will  find  that 
the  reports  of  your  Agent-General  and  others  interested  in 
the  matter  point  to  the  conclusion  that  these  faults  did  exist, 
and  that  your  producers  and  exporters  had  only  reaped  what 
they  had  sown,  and  had  only  themselves  to  blame  for  such 
a  deplorable  state  of  a£Pairs,  which  must  eventually  lead  to 
the  loss  of  your  English  and  other  markets. 

What  such  a  lamentable  occurrence  would  mean  to  Tas- 
mania, the  followibg  statement,  taken  from  figures  compiled 
by  your  well-known  Statistician,  Mr.  R.  M.  Johnston,  will 
give  you  some  idea :  — 

In  his  report  the  value  of  the  fruit  export  for  1900  from 
Tasmania  is  estimated  at  aboutX279,989,»  very  ocnidoTable 
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item  in  the  budget  of  any  country,  but  of  paramount  impor- 
tance to  a  small  State  like  yours.  If  the  export  value  of 
other  agricultural  products,  which  is  returned  as  being  about 
£454,054  (including  wool)  be  added,  we  have  an  annual 
total  export  value  of  £734,042,  or  28  12  per  cent,  of  the 
whole  total  export  value  of  every  description  from  Tasmania, 
and  next  in  importance  to  the  mineral  export,  valued  at 
£1,640,778.  So  much  for  agriculture.  Now  let  us  ^e  how 
forestry  figures  in  these  statistics.  In  a  State  with  such 
important  forests,  containing,  as  I  have  already  informed 
you,  some  of  the  finest  timber  in  quality,  and  unique  in 
possessing  trees  of  dimensions  and  specific  gravity  invaluable 
for  certain  important  works  of  construction,  it  might  have 
been  confidently  expected  that  the  export  value  of  such 
produce  would  form  a  large  asset  in  your  revenue  statistics. 
On  examination,  however,  it  appears  that  this,  unfortu- 
nately, is  not  the  case.  In  these  statistics,  in  1900,  timber 
of  all  descriptions,  including  bark,  only  figures  for  export 
value  as  £71,618,  but  against  this  there  is  an  item  of  import 
value  of  £23,246  for  timber  imported,  so  that  this  product 
in  reality  would  on^  represent  a  net  value  of  £48,372  really 
to  the  credit  of  your  timber  account. 

We  see,  therefore,  that  Tasmania  is  importing  wood  from 
other  countries,  principally  Norway  and  Sweden,  a  distance 
of  about  14,000  miles,  amounting  to  one-third  of  her  own 
export  of  timber,  and  paying  at  least  two-thirds  more  for  it 
than  if  it  were  grown  on  her  own  soil.  As  a  matter  of  fact, 
it  could  be  grown  better  on  your  own  waste  lands  and 
islands,  within  a  few  miles  of  your  principal  ports,  at  a  mere 
nominal  expenditure  relatively  to  what  it  costs  you  now  to 
import.  I  think  you  must  admit  that  it  can  scarcely  be 
called  good  business  to  go  to  such  a  distance  to  procure  an 
article  which  you  could  easily  have  grown  in  your  own  country 
at  a  saving  of  60  per  cent,  to  70  per  cent.,  with  the  triple 
advantage  of  having  sufficient  for  your  home  consumption, 
a  large  quantity  for  exportation  to  the  neighbouring  States 
(on  which  you  could  make  a  good  profit),  and  last,  but  not 
least,  at  the  same  time  ameliorating  the  hygiene  of  your 
island  by  plantations  which  would  collect  the  rain  of  which 
you  have,  in  some  districts,  so  much  need. 

Another  most  regrettable  fact  gleaned  from  these  statis- 
tics is  that  there  does  not  appear  that  one  single  log  or 
plank  of  timber  had  been  exported  in  1900  to  Great  Britain, 
the  largest  timber-importing  country  in  the  world,  and  the 
most  important  market  for  all  other  timber-producing 
counties  in  which  to  dispose  of  their  produce. 
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Before  leaving  these  interesting  statistics,  the  compilation 
of  which  reflects  the  greatest  honour  on  their  author,  I 
would  also  call  your  attention  to  that  most  important  part 
of  agricultural  industry,  dairy  produce.  It  appears  that 
you  are  exporting  annually  butter  and  cheese  to  the  value 
of  about  £2000,  and  importing  the  same  produce  at  a  cost 
of  about  £35,000.  This  fact  seems  strange,  considering  that 
other  countries,  not  much  larger  than  Tasmania,  are  able  to 
supply  their  own  wants  besides  making  the  exportation  of 
these  products  one  of  the  most  prosperous  and  remunerative 
of  their  industries. 

I  wish  to  impress  upon  you  that  the  foregoing  statements 
are  not  mere  "  idle  fancies  of  the  heated  brain,"  but  sofid 
facts,  corroborated  by  statistical  figures,  which,  if  you  doubt 
their  correctness,  you  can  easily  examine  and  verify  for  your- 
selves. Taking  for  granted,  then,  that  these  statements  and 
figures  are  correct,  what  conclusions  can  we  reasonably  draw 
from  them?  It  appears  to  me  that  we  can  reasonably  con- 
clude that — 1st.  The  agricultural  industry  of  Tasmania^ 
particularly  as  regards  the  production  and  exportation  of 
fruit,  is  at  present  not  realising  the  advantages  and  profits 
which  the  resources  of  the  country,  if  judiciously  and  pro- 
perly exploited,  would  legitimately  warrant  the  producers 
and  exporters  to  expect;  2nd.  The  timber  industry,  con- 
sidering the  large  area  of  forest  lands  and  the  quality  of  the 
wood  growing  there,  is  in  a  still  more  unsatisfactory  condition 
as  regards  conservation,  replanting,  and  exportation,  while 
one-half  of  the  value  of  exported  home  products  is  absorbed 
in  payment  of  imported  timber,  which  could  and  ought  to 
be  grown  in  Tasmania  at  one-third  the  cost ;  3rd.  The  minor 
products  of  the  farm,  such  as  dairy  produce,  butter,  cheese, 
eggs,  poultry,  honey,  &c.,  may,  as  far  as  exportation  is  con- 
cerned, be  treated  as  quite  negligable  quantities;  4th.  The 
most  strenuous  efforts  should  be  made,  without  delay,  to 
determine  the  cause  of  this  state  of  affairs,  and  remedies 
found  to  ameliorate  the  present  condition  and  ensure  the 
future  development  and  prosperity  of  the  two  great  indus- 
tries of  forestry  and  agriculture  in  Tasmania. 

The  causes  which  are  generally  put  forward  as  reasons 
\^hy  your  fruit  trade  is  not  giving  a  remunerative  return  for 
the  labour,  time,  and  money  expended  on  it,  are  numerous, 
Unpropitious  seasons  and  weather  will,  of  course,  have  an 
influence  on  this  as  well  as  on  other  agricultural  crops  in 
every  co\intry  in  the  world,  but  in  such  a  climate  as  that 
of  Tasmania  it  is  not  likely  that  great  material  injury  will 
be  caused  by  them,  or  only  in  rare  and  exceptional  instances. 
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Pests  of  various  kinds  no  doubt  give  sometimes  much  trouble, 
but,  as  a  rule,  their  presence  in  numbers  sufficient  to  menace 
the  existence  of  the  crop  is  a  proof  of  bad  or  careless  culti- 
vation. During  my  stay  in  Tasmania  several  so-called 
"  pest  scares  "  arose,  and  it  always  struck  me  that  if  the 
same  time,  energy,  and  labour  displayed  in  writing  and 
disputing  about  their  existence  or  non-existence,  and  the 
best  means  of  eradicating  them,  in  the  long  letters  appearing 
every  day  in  the  newspapers,  had  been  judiciously  expended 
in  the  orchards  and  fruit  gardens,  the  result  would  have 
been  decidedly  advantageous  to  the  fruit  crop.  We  must 
not  forget  that  agriculture  in  all  countries  has  been  subject 
to  pests  of  all  descriptions,  some  of  them  more  destructive 
than  the  average  of  those  with  which  you  hav«  to  deal,  and 
Tasmania  can  scarcely  expect  to  escape  from  the  ills  that 
plants  are  heir  to.  But  scientific  culture,  increasing  care 
and  examination,  combined  with  the  well-directed  applica- 
tion of  the  latest  remedies,  will  be  found  as  effective  in 
either  considerably  diminishing  or  eradicating  these  pests 
in  Tasmania,  as  they  have  been  elsewhere.  The  suppression 
and  extinction  of  pests,  to  be  effective,  must  be  thorough, 
and,  consequently,  entails  a  certain  loss  of  fruit,  as  every 
apple  affected  by  codlin  moth,  &c.,  or  injured  in  any  way, 
must  be  picked  from  the  tree  at  once  and  destroyed.  This 
waste  of  produce  (more  apparent  than  real,  the  tree  profiting 
by  the  removal  of  unsound  fruit),  should  be  followed  by 
careful  selection,  picking,  and  packing,  if  the  fruit  is  expected 
to  arrive  at  its  destination  in  good  condition.  It  would  seem, 
however,  that  many  producers  are  not  alive  to  this  fact,  and 
will  not  take,  or  do  not  know  how  to  take,  the  most  neces- 
sary precautions  to  prevent  any  but  the  soundest  and  best 
fruit  being  sent  to  markets  at  a  distanceof  some  13,000  miles. 
They  appear  to  think  that  purchasers  in  England  and  on 
the  Continent  are  such  fools  as  to  be  willing  to  pay  a  good 
price  for  bad  fruit,  al '•hough  they  have  the  choice  of  impor- 
tations from  some  of  the  finest  fruit-exporting  countries  in 
the  world.  Worse  still,  the  recurrence  of  inferior  shipments 
from  Tasmania  will  lower  the  reputation  of  its  fruit,  and 
purchasers  on  the  other  side  of  iiie  world,  who  have  neither 
the  time  nor  the  will  to  discriminate  between  good  and  bad 
shippers,  will  refuse  to  have  anything  to  do  with  fruit 
exported  from  that  country,  unless  at  such  low  prices  as 
they  may  think  may  cover  any  risk  they  run.  This,  in 
reality,  means  the  destruction  in  a  very  brief  space  of  time 
of  some  of  the  best  markets  in  which  to  dispose  of  youY 
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produce,  and  the  ultimate  ruin  of  your  fruit  trade,  now 
valued  at  the  export  worth  of  nearly  £300,000. 

Commercial  history  is  full  of  examples,  dating  from  the 
most  ancient  periods  up  to  the  present  time,  showing  how 
some  of  the  most  flourishing  trades  and  markets  have  been 
lost  or  destroyed  by  negligence,  ignorance,  or  dishonest 
dealing,  and  the  following  extract  from  Mr.  Neville  Edwards' 
interesting  "  Story  of  China  "  shows  with  what  disastrous 
results  a  similar  policy  in  the  once  important  tea  trade  of 
China  has  ended.  "  In  Tea  from  China,"  he  says — "  The 
falling  off  in  our  purchases  has  been  enormous.  The  Chinese 
have  injured  the  reputation  of  their  tea  by  re-colouring  old- 
used  tea  leaves.  It  took  a  long  time  to  knock  this  idea  into 
our  heads,  but  now  having  once  got  that  idea,  it  will  take 
an  equally  long  time  to  regain  our  confidence.''  Substitute 
•Tasmania"  for  "China,"  "fruit"  for  "tea,"  and  "in- 
ferior  shipments  '*"  for  "  re-coloured  tea,  leaves,"  and  we  have 
a  timely  warning  of  what  may  and  will  happen  to  your  own 
fruit  trade  unless  precautionary  measures  be  immediately 
taken  to  prevent  such  a  catastrophe. 

In  regard  to  your  timber  industry,  the  foregoing  obser- 
vations relative  to  the  loss  of  a  valuable  market  can  only 
be  applied  in  a  limited  degree,  -as  you  have  not,  unfortu- 
nately, as* yet,  got  any  market  worthy  of  the  name  to  lose. 
Why  this  should  be  so  is  a  question  which  ought  to  occupy 
your  most  serious  attention.  It  may  be,  and  most  likely 
is  the  case,  that  the  small  quantities  you  have  exported 
have  been  of  inferior  quality,  or  not  properly  prepared, 
chosen,  or  suited  for  the  work  for  which  it  was  intended. 
Another  reason,  no  doubt,  is  that  no  energetic  means  have 
ever  been  taken  to  bring  the  good  qualities  of  your  limber 
for  construction  works,  paving,  furniture,  <fec.,  to  the  know- 
ledge of  the  foreign  consumer,  and  no  really  business-like 
efforts  made  to  establish  a  market  for  the  disposal  of  3^our 
wood  produce.  Whatever  the  reason  may  be,  it  is  more 
than  time  that  a  proper  remedy  be  applied.  So-called 
remedies  have  been  proposed  in  abundance,  such  as — experts 
to  examine  the  cases  of  fruit  before  shipment;  experts  to 
find  out  real,  or  invent  imaginary,  pests ;  experts  to  see  that 
your  fruit  is  properly  packed;  Agents-General  to  tell  you 
that  you  are  ruining  your  markets ;  bailiffs  in  your  forests 
to  prevent  your  destroying  and  burning  your  own  property 
and  your  best  timber;  experts  to  see  that  the  wood  is  of 
good  quality,  and  properly  seasoned  and  prepared  before 
shipment,  &c.  Of  course,  as  usual,  it  is  expected  that  all 
these  people  are  to  be  paid  by  Gk)vernmeut,  in  order  to 
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prevent  your  wasting  your  money,  time,  and  labour  for  no 
profitable  result,  to  keep  men  honest  against  their  will,  and 
to  hinder  those  most  interested  from  destroying  their  own 
property,  and  ruining  the  State's  prospects  of  success  in  the 
leading  markets  of  the  world. 

All  these  proposals,  or  some  of  them,  may  perhaps  be 
considered  as  a  magnificent  scheme  of  grandmotherly  govern- 
ment and  political  philanthrophy,  and  will  no  doubt  meet 
with  the  approbation  of  men  who  prefer  others  to  do  the 
viork  they  should  be  doing  themselves,  but,  to  any  practical 
and  business  man,  such  a  system  must  appear  as  preposterous, 
as  it  would,  on  trial,  prove  to  be  useless  and  impracticable. 
What  possible  good  can  it  do  an  agriculturist  who  has  been 
properly  taught,  trained,  and  knows  his  business  to  be  told 
by  an  expert  that  he  has  pests  in  his  orchard  ?  He  ought  to 
and  would  know  that  long  before  the  expert,  and  have  taken 
the  necessary  measures  to  abate  or  eradicate  them,  and  this 
example  applies  to  all  the  other  functions  to  be  performed 
by  experts  and  bailiffs  in  carrying  out  the  duties  suggested 
in  the  foregoing  so-called  remedies.  How  many  experts  do 
you  imagine  would  be  required  to  inspect  thoroughly  all 
your  orchards,  fruit  gardens,  and  agricultural  establishments 
in  Tasmania?  How  do  you  propose  to  inspect  and  examine 
the  fruit,  before  shipment,  on  the  wharves?  I  fear  that 
there  would  not  be  the  necessary  room,  and  decidedly  not 
the  necessary  time  to  do  this  efficiently,  and  better  no  inspec- 
tion than  an  inefficient  one.  Then,  where  are  you  to  get 
proper  experts  in  sufficient  numbers  whose  inspection  and 
knowledge  can  be  relied  upon,  if  you  have  no  training 
schools  where  they  can  study  and  be  taught  theoretically 
and  practically  their  duties?  In  my  opinion  there  is  no 
real  remedy  for  curing  existing  evils  and  preventing  their 
continuance  and  recurrence  in  the  future  but  one,  and  that 
is  the  establishment  of  a  well-managed  Tasmanian  School  of 
Forestry  and  Agriculture.  In  such  an  institution  the  rising 
generation,  as  well  as  adults  occupied  in  these  pursuits, 
would  receive  an  education  or  information  which  would  very 
soon  render  expert  interference  supererogatory  and  unneces- 
sary. Not  alone  would  it  be  of  invaluable  service  to  these 
two  industries,  but  it  would  open  a  new  field  of  enterprise 
and  remunerative  employment  to  the  youth  of  Tasmania. 
As  you  are  well  aware,  most  of  your  professional  and  mercan- 
tile occupations  are  more  than  sufficiently  filled  up  at  present, 
and  your  young  men  are  often  obliged  to  go  to  other  lands 
to  seek  their  living,  much  to  the  detriment  of  your  State 
and  population,  a  loss  which  ought  to  be  avoided,  if  possible. 
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I  cannot  fancy  a  more  suitable  career  for  your  Tasmanian 
boys,  such  as  I  know  them  (active,  courageous,  and  full  of 
life  and  vigour,  fond  of  all  sports),  than  the  fields  and  forests, 
for  which  such  a  scheme  as  I  propose  would  prepare  and 
enable  them  to  exploit  to  their  own  advantage  and  to  that 
of  their  country.  Not  only  would  they  benefit  from  a 
material  point  of  view,  but  occupied  away  from  towns,  .with 
all  their  seductions  and  temptations,  they  would,  in  your 
bush,  fields,  and  orchards,  most  likely  become,  both  physically 
and  morally,  finer  and  better  men.  I  wish  I  could  impress 
upon  parents,  and  particularly  on  the  mothers  and  daughters 
of  Tasmania,  the  importance  I  think  they  should  attach  to 
the  completion  of  this  project,  and  get  them  to  use  their 
utmost  influence,  so  valuable  and  all-pervading,  in  a  matter 
which  concerns  both  their  own  family  interests,  and  in  which 
the  welfare  of  their  boys  is  so  deeply  involved,  feeling  certain 
that  any  successful  exertions  on  their  part  to  get  such  a 
school  founded  will  eventually  be  amply  rewarded  by  the 
results  acquired. 

You  have  also  numerous  agricultural,  horticultural,  pas- 
tpral,  and  other  similar  societies  in  Tasmania.  I  would 
propose  that  some  of  the  most  important  of  them  should 
send  one  or  more  of  the  most  promising  scholars  in  their 
districts  to  the  examinations,  and,  if  returned  successfully, 
pay  all  or  part  of  their  expenses  during  their  education  at 
the  school.  They  could  scarcely  do  anything  more  calculated 
to  benefit  the  interests  they  wish  to  promote. 

Now,  supposing  that  such  a  school  will,  as  I  trust,  be 
established,  what  I  propose  is  this — Boys  intended  to  benefit 
by  the  instruction  it  will  afford  them  should,  after  having 
attained  their  thirteenth  or  fourteenth  year,  and  completed 
their  usual  schooling  term,  be  entered  for  it.  An  exami- 
nation, one  half  written,  one  half  verbal,  to  prove  that  the 
candidate  is  up  to  the  standard  in  reading,  writing,  spelling, 
arithmetic,  algebra,  geometry,  trigonometry,  geography,  and 
the  first  general  principles  of  physical  science,  with  a  volun- 
tary examination  in  French  or  German  (to  count  as  five 
points  each,  and  to  be  added  to  any  deficiency  in  English 
or  Geometry),  should  be  compulsory  before  admission.  The 
two  first  examinations  should,  I  think,  be  of  such  a  nature 
as  to  allow  ordinarily  well  educated  boys  from  good  schools 
to  pass  without  much  difficulty,  and,  as  the  number  of 
pupils  increase  and  the  popularity  of  the  school  is  estab- 
lished, the  questions  might  be  made  more  difficult.  The 
maximum   of   points  attributed   to   the   different   subjects 
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might  be  distributed  on  a  scale  somewhat  similar  to  the 
following:  — 

Subject.  Written.  Vocal.  Total 

English,  Grammar,  Reading,   Writing. 

Ac % 

Arithmetic  and  Alpehra 

Geometry  and  Trigonometry 

History,  Ancient  and  Modem 

Geography,  World 

Physical  Science  (1st  elements) 

Total  points 


In  order  to  gain  admission,  the  candidate  would  require  to 
have  gained  at  least  one-half  of  the  points  attributed  to  each 
section. 

There  might  be  two  examinations  annually  for  the  admis- 
sion of  pupils,  at  dates  specified  beforehand,  if  found 
necessary  and  practicable.  The  examiners  would  be  ap- 
pointed by  the  school  authorities,  one  of  whom  should  be 
present  to  superintend  the  proceedings.  The  names  of  the 
successful  candidates,  with  the  points  they  have  acquired, 
as  well  as  the  establishment  where  they  have  been  educated, 
ought  to  be  published  in  the  papers  within  a  fortnight  after 
the  examination.  This  publicity  would  benefit  the  schools 
from  which  the  successful  pupils  had  passed,  and  would 
doubtless  encourage  the  masters  in  training  boys  for  the 
future  examinations.  After  three  year's  study  at  the  out- 
side, the  scholar,  if  attentive  to  his  work,  should  be  able  to 
pass  such  a  satisfactory  final  examination  as  will  entitle 
him  to  a  diploma  of  efficiency  either  in  forestry  or  agri- 
culture, or  both,  and  he  is  fitted  for  a  career,  either  in  his 
own  interests  or  for  the  account  of  others,  who  will,  I  feel 
certain,  be  glad  to  make  use  of  his  services,  knowing  that 
he  is  competent  to  render  them  efficiently. 

Of  course  you  will  understand  that  I  merely  throw  out 
these  suggestions  as  my  own  ideas  on  this  subject,  and  they 
ought,  of  course,  be  discussed  and  modified  after  careful  study 
to  suit  the  requirements  of  your  State.  I  may,  however, 
remark  that,  on  the  whole,  they  have  proved  successful 
elsewhere. 

At  one  of  the  most  prosperous  of  existing  similar  schools 
(I  do  not  name  it,  as  the  information  so  kindly  afforded  me 
by  personal  friends  is  more  or  less  confidential),  which  was 
founded   in    1860,   the   progress   made   in   the   number   of 
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scholars  from  that  date  up  to  1900  will  be  seen  from  the 
following  statement:  — 

Nvmiber  of  Scholars  attending. 

Day  Farmers, 

Period.  Total.    Boarders.   ScholarB.  Native.    Strangers.      &c 

1861-1866. 
1866-1870. 
1871-1876. 
1876-1880. 
1881-1886. 
1886-1890. 
1891-1896. 
1896-1900. 
1901.   . 

Now  this  return  of  40  years'  progress,  in  cycles  of  Give  years 
each,  is  valuable  and  instructive  as  a  forecast  of  what  may 
happen,  proportionately,  to  your  School  of  Forestry  and 
Agriculture,  once  it  is  established. 

I  would  just  call  your  attention  to  a  few  facts  which  I 
think  may  be  gathered  from  it,  and  I  feel  certain  that  our 
good  friend  R.  M.  Johnston  (who  finds  sermons  in  stones 
and  figures  in  everything),  can  find  many  more  if  he 
examines  the  statement. 

The  first  fact  which  strikes  me  is  the  small  number  of 
pupils  belonging  to  the  country  in  which  this  school  is 
situated,  who  attended  it  during  the  first  10  years  of  its 
existence;  viz. :— 1860  to  1865,110;  and  1866  to  1870,106; 
or  an  average  of  only  21  per  annum.  It  is  the  confirmation 
of  the  old  adage,  "  No  man  is  a  prophet  in  his  own  country," 
and  which,  in  this  case,  might  be  freely  translated  ''Any- 
thing got  up  at  home  is  of  no  good."  Similar  remarks  have, 
if  I  remember  rightly,  been  made  not  100  miles  from  Hobart. 

The  second  fact  is  that,  whereas  in  the  first  five  years 
only  57  strangers  attended,  or,  about  11  per  annum,  within 
the  next  10  years  their  number  was  tripled.  They  were  not 
&o  long  in  finding  out  the  value  of  the  school  as  those  at 
home,  for  whom  it  was  actually  fouAded. 

The  third  fact :  after  10  years'  hesitation,  no  sooner  do  the 
latter  see  that  their  own  institution  is  certainly  appreciated 
by  strangers,  if  not  by  themselves,  than  they  begin  to  think 
that  there  may  after  all  be  some  good  in  it,  with  the  result, 
that  during  the  next  five  cycles  their  numbers  are  more 
than  quadrupled. 

Fourth  fact:  of  the  adult  agriculturists  who  were  per- 
mitted to  attend  the  classes  at  a  nominal  fee  (about  £2  per 
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annum),  10  only  availed  themselves  of  it  in  the  first  five 
years,  but  then  their  good  common  sense  and  shrewdness 
prevailed,  and  their  number  increased  proportionately  in  a 
«till  greater  degree. 

The  lessons  to  be  derived  from  these  facts  are,  I  think — 
1st.  neither  to  be  too  sanguine  of  immediate  success,  nor 
despondent  of  ultimate  attainment;  2nd.  Once  convinced 
of  the  necessity  and  vital  importance  of  the  scheme,  no  hesi- 
tation should  be  allowed  to  interfere  with  its  immediate 
commencement;  3rd.  Caution  and  prudence  in  beginning, 
and  perseverance,  activity,  and  energy  until  its  achievement 
are  nearly  certain  to  be  rewarded  with  final  success. 

The  school  which,  after  serious  investigation,  I  think  to 
be  the  best  model  for  you  to  follow,  was  at  first  designed  to 
50  boarders,  but  it  was  not  until  after  25  years  of  existence 
that  room  for  this  number  was  required.  In  my  opinion, 
a  house  which  would  accommodate  12  boarders  and  12  day 
scholars,  besides  manager  and  inside  stafiF,  would  be  sufficient 
to  start  with;  and  I  think  that  such  a  house,  with  good 
outbuildings  and  sufficient  grounds,  which  are  so  essential 
for  the  practical  teaching  which  is  such  a  material  feature 
in  this  scheme,  could  be  leased  at  a  reasonable  figure,  and 
thus  save  the  expense,  trouble,  and  delay  of  building. 
Indeed,  during  my  stay  in  Hobart,  I  saw  some  places  in  the 
neighbourhood  of  New  Town  which  I  thought  might,  with 
some  trifling  changes,  prove  admirably  adapted  for  the  pur- 
pose. Of  course  you  on  the  spot  will,  particularly  after  you 
have  been  able  to  estimate  the  probable  number  of  pupils 
likely  to  join  at  once,  or  in  a  short  period,  be  in  a  better 
position  to  form  an  opinion  of  the  suitability  of  any  place 
better  than  I  can  do.  It  would  be  advisable,  in  order  to 
induce  parents  or  guardians  to  send  their  boys,  and  thus 
form  a  nucleus  with  which  to  begin  operations,  that  the 
scholastic  terms  for  pupils  should  be  kept  as  low  as  possible. 
In  Germany  and  Belgium  the  charge  for  boarders  is  about 
£40,  and  for  day  scholars  £15,  per  annum,  and,  from  their 
reports,  they  appear  to  make  about  £4  per  year  profit  on 
each  pupil.  Of  course  it  will  be  for  those  who  have  the 
management  to  see  if  it  can  be  done  for  these  prices,  but 
you  must  remember  that  this  school  will  not  be  founded  to 
make  money  out  of  it,  but  to  benefit  the  community  and  to 
provide  for  a  pressing  requirement  if  two  of  your  most 
importjEint  industries  are  to  prosper  as  they  should.  There 
should  be  a  difference  made  between  terms  for  Tasmanians 
and  strangers;  on  the  Continental  plan  this  would  mean 
30  per  cent,  additional  for  boarders  and  day  scholars.  I 
-scarcely  think  that,  until  the  school  begins  to  be  known  and 
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its  advantages  recognised,  you  could  count  upon  many 
strangers,  but  later  on  it  is  more  than  probable  that  you  will 
get  a  number  from  the  neighbouring  States  and  New  Zea- 
land. There  might  also  be  a  likelihood  in  these  days  of 
cheap  passages,  that  English  parents  and  guardians  would 
prefer  sending  their  boys  to  a  lovely  climate  like  Tasmania 
in  preference  to  the  Continent,  provided  they  know  they 
could  be  brought  up  in  a  suitable  manner  to  fit  them  for 
forest  and  agricultural  work  in  India,  South  Africa,  and 
the  Colonies,  particularly  as  the  training  they  would  receive 
in  Tasmania  would  be  better  adapted  to  prepare  them  for 
such  a  career. 

One  of  the  most  important  points  to  settle  will  be,  whether 
the  school  is  to  be  a  Government  one,  or  solely  under  the 
management  of  a  committee  chosen  from  the  different  per- 
sons most  interested  in  the  scheme.  In  my  opinion,  a 
combination  of  the  two  systems  might  prove  beneficial,  and 
give  a  certain  status  to  the  institution  which  neither, 
separately,  would  confer  upon  it.  The  Government,  which 
will  no  doubt  be  asked,  and  will  consent,  to  grant  a  reason- 
able annual  subsidy  at  least  during  the  first  few  years  of  its 
existence,  will  naturally  and  very  properly  claim  the  right 
of  having  a  vote  in  the  proceedings.  The  very  fact  of  the 
legislative  bodies  having  a  certain  control  over  the  organi- 
sation and  expenditure  will  have  an  advantageous  influence 
as  a  safeguard  against  extravagance  on  the  one  hand,  and 
parsimony  on  the  other.  The  members  of  the  committee 
will  be  able  to  bring  forward  a  detailed  scheme  as  practical 
men  interested  in  the  industries  involved,  knowing  what  is 
actually  required  and  should  be  done. 

One  of  the  next  most  serious  points  you  will  have  to  con- 
sider will  be  the  selection  of  a  proper  manager  of  the  school. 
The  importance  to  be  attached  to  this  can  scarcely  be 
exaggerated.  Upon  the  choice  of  a  competent  person  to 
occupy  this  position  may  depend,  in  all  probability,  the 
success  or  failure  of  the  scheme.  He  must  be  a  well-educated 
man,  of  a  certain  age  and  standing,  to  secure  the  respect 
and  esteem  of  the  parents  and  teachers,  as  well  as  the 
deference  of  the  pupils.  He  must  possess  both  energy  and 
tact,  and,  indeed,  he  cannot  have  too  much  of  each  com- 
bined. He  should  have,  if  possible,  a  good  knowledge  of 
French  and  German,  so  as  to  enable  him  to  study  the 
very  important  works  which  appear  periodically  in  these 
languages  upon  the  management  of  similar  schools  elsewhere, 
and  to  correspond  with  their  managers.  With  a  practical 
knowledge  of  both  forestry  and  agriculture,  he  should  be 
imbued  with  a  firm  desire  to  make  the  school  a  credit  to 
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Tasmania  and  to  himself.  It  will  not  be  an  easy  task  to 
find  such  a  man,  and  when  found,  he  must  be  properly  paid. 

As  for  the  professors  or  teachers,  I  should  think  four  or 
five  would  be  sufficient  to  begin  with.  They  must  be  prac- 
tical men,  representing  forestry,  agriculture,  fruit-growing, 
botany,  and  farm  and  dairy  produce  generally.  Of  course 
they  will  have  to  expound  the  theoretical  reasons  for  the 
practical  work  taught  the  pupils,  and  which,  after  all,  ought 
to  be  the  principle  part  of  tlieir  instruction  in  this  school. 
Tou  have  among  you  many  fit  and  competent  for  this,  and 
you  have  only  to  make  a  prudent  choice  to  secure  a  good 
working  staff,  and  I  should  imagine  that,  wishing  to  further 
the  project,  they  would  not  demand  too  high  a  payment  for 
their  services,  which,  with  a  proper  division  of  labour,  should 
not  exceed  much  more  than  24  hours  in  the  week. 

Tou  will  also  require  a  capable  accountant,  not  alone  to 
keep  the  receipts  and  expenditure  of  the  school,  but  also  to 
teach  the  pupils  the  book-keeping  so  absolutely  necessary 
for  their  success  in  their  future  career. 

The  minor  details  of  outdoor  foremen  and  servants  must, 
of  course,  be  discussed  and  arranged  by  the  committee  of 
management  and  the  manager. 

I  had  hoped  to  be  able  to  make  up  for  you  a  sort  of 
balance  sheet  of  "  ways  and  means,"  but,  on  consideration,  I 
find  it  would  be  impossible  for  me  to  do  so,  ignorant  of  the 
expenses  you  will  have  to  incur,  and,  therefore,  without  any 
real  basis  upon  which  to  form  any  reliable  calculations; 
but  this  your  committee  will  easily  be  able  to  do.  I  can, 
however,  inform  you  that  the  school  on  the  Continent,  which 
I  have  chosen  as  a  model,  with  about  100  pupils,  has  a 
yearly  gross  revenue  of — 

Pupils'  fees     2120 

Proceeds  of  farm  (100  acres)  800 

JB2920 


and  that  the — 

Total  expenditure  (but  not  including 

professors'  fees)  is JB1520 


And  now  comes  the  vital  part  of  the  whole  question — 
How  is  the  money  necessary  for  the  establishment  and  main- 
tenance of  the  school  until  it  becomes  a  self-supporting  and 
paying  institution    to  be  obtained?     I  think  we  may  tak«' 
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it  as  a  recognised  axiom  in  practical  life  and  political 
economy,  that  the  persons  likely  to  profit  most  by  the 
adoption  and  subsequent  successful  result  of  any  enterprise, 
are  those  who  should  find  the  necessary  resources  for  its- 
establishment  and  support.  Now,  those  who  are  sure  to 
benefit  by  this  school  of  forestry  and  agriculture  are 
numerous,  and  can,  I  think,  be  divided  into  the  following 
categories: — 1st.  The  (Government,  by  a  larger  revenue 
derived  from  extension  of  trade  and  foreign  relations  and 
sale  of  timber  growths;  2nd.  Parents  of  boys  who  will  be 
fitted  in  the  school  for  a  profitable  career ;  3rd.  Timber  mer- 
chants and  saw-millers;  4th.  Agriculturists,  fruit-growers,, 
and  exporters  who,  by  better  management  and  more  theo- 
retical and  practical  methods,  will  procure  more  remu- 
nerative returns  for  thoir  produce;  5th.  Small  farmers, 
whose  dairy  and  general  farm  products  will  reap  a  similar 
benefit ;  6th.  Large  steamship  companies,  for  whom  the  in- 
crease of  fruit,  timber,  and  other  agricultural  produce  means 
better  freights  and  larger  shipments;  7th.  Bankers  whos& 
clients  in  those  industries  will  be  doing  a  more  lucrative  and 
safe  business;  8th.  The  whole  community,  who  must  profit 
by  the  success  of  these  industries. 

Now,  let  us  see  what  these  different  sections  ought 
reasonably  to  contribute  to  securing  the  success  of  this 
scheme — 

£ 

1st.     The  Government  annual  subsidy  250 

2nd.  Parents,  pupils'  fees 660 

3rd.  Timber  merchants  and  saw-millers  ^ 
per  cent,  on  export  value  of  wood, 
say  £50,000  (or  an  equivalent  per 

100  s.   ft.) 250 

(To  be  augmented  as  trade  increases.) 
4th.    Agriculturists  and  fruit  growers  and 
exporters,  J  per  cent,  on  £733,000 
export  value  (or  equivalent  per  case, 

sack,  or  bale) 1830" 

5th.    100  small  farmers,  at  £2  20a 

6th.  Five  steamship  companies,  at,  per  an- 
num, £20  each  ....  100 

7th.   Three  banks,  at,  per  annum,  £20  each         60 
8th.    Subscriptions  from  agricultural  Socie- 
ties and  private  individuals  200^ 

Making  a  total  of £3550 


rOBESTRY   AND   AGRICULTURE.  15 

Now,  this  will  give  you  an  idea  of  what  a  really  infini- 
tesimal tax  on  all  who  are  likely  to  profit  by  the  project 
under  discussion  would  place  annually  at  the  disposal  of  the 
managing  committee.  Of  course,  the  figures  can  be  changed 
or  modified  to  suit  the  requirements  and  circumstances  of 
the  case,  but  I  do  not  think  that  any  real  objection  can  be 
made  to  such  a  reasonable  solution  of  finding  the  funds 
required  for  the  purpose. 

I  have  not  the  honour  of  knowing  personally  your  new 
Governor,  but  from  all  reports  he  is  a  thoroughly  energetic 
and  shrewd  business  man.  If  you  can  only  convince  him 
of  the  necessity  and  value  of  such  an  institution,  and  enlist 
his  sympathy  and  co-operation  in  your  efforts,  I  think 
success  is  certain.  I  am  persuaded  that  the  foundation  and 
ultimate  success  of  such  a  school,  under  his  auspices,  will 
add  fresh  laurels  to  his  diplomatic  career. 

In  conclusion,  I  have  done  my  utmost '  to  impress  the 
importance  of  this  subject  upon  you.  I  only  wish  I  could 
be  with  you  to  aid  by  advice  and  assistance,  but,  as  I  have 
already  told  you,  my  services  fure  always  at  your  disposal  to 
carry  out  a  project  which  I  feel  sure  will  benefit  Tasmania, 
to  which  I  am  so  sincerely  attached,  and  where  I  received 
such  kindness  and  made  so  many  new,  and,  I  trust,  lasting 
friendships. 


EVIDENCE  OF  GBAPTOLITES  IN  TASMANIA. 

By  T.  S.  HALL,  M.A.  (Melbourne  University,  Cott.  Memb.) 


Read  29th  April,  1902. 

At  the  last  Sydney  meeting  of  the  Australasian  Associa- 
tion I  discussed  the  Tasmanian  graptolite  record,*  and 
arrived  at  two  conclusions — Firstly,  that  Thureau  had  found 
a  Diplograptus,  and,  secondly,  that,  on  the  supposed  identifi- 
cation of  an  (Upper)  Silurian  graptolite,  the  Lisle  slates  had 
been  referred  to  Ordovician. 

After  the  publication  of  my  paper  Mr.  Thureau  wrote  to 
me  on  the  matter.  He  speaks  of  the  Lisle  so-called  grapto- 
lite, that  is,  the  one  he  had  recorded  under  the  useless  name 
of  Diplograptus  nodosus,  as  follows: — "I  now  recollect  seeing 
there  (i.e.,  at  Lisle,  T.S.H.)  dark  elongated  imprints — ^pro- 
bably carbonaceous — in  those  dark-blue  slates,  but  they 
were  too  indistinct  to  be  classified.  .  .  .^*  Then  follow 
some  remarks  which  explain  the  confusion  into  which  I  fell 
in  my  previous  paper  through  my  ignorance  of  Tasmanian 
geography.  "  With  regard  to  the  true  graptolite  .  .  the 
locsJity  is  about  10  miles  from  Strahan,  on  the  old  Mount 
Lyell  Road  (Tas.),  close  to  an  old  road-maker's  camp  and 
'  stable,  near  a  spring  of  water."  This  is  the  specimen  which, 
from  Mr.  Thureau's  conversation,  I  felt  convinced  was  a 
Diplograptus.  Of  the  Lisle  record  I  express  no  other  opinion 
than  my  belief  in  its  worthlessness. 

During  the  session  of  the  Australasian  Association,  at 
Hobart,  last  January,  while  looking  over  some  samples  of 
date  in  the  collection  of  Mr.  Thomas  Stephens,  M.A.,  I  found 
traces  of  a  graptolite  in  a  specimen  from  near  the  Ring 
River,  on  the  North-East  Dundas  Railway.  I  understand 
that  the  rock  samples  had  been  given  to  Mr.  Stephens 
by  Mr.  G.  A.  Walter.  Assistant  Government  Geologist. 
The  slate  is  a  very  hard,  much-jointed  rock,  with  a  silky 
lustre,  and  the  fo^  is  badly  preserved.  Some  branched 
talcose  and  ferruginous  markings  first  caught  my  eye,  and 
on  examination  with  a  lens  I  found  three  or  four  thecae. 

*  1  Rep.  Aust.  Ass.  Adv.  Sci.,  v.  7,  1898,  p.  401. 
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As  the  thecae  can  be  seen  only  when  the  specimen  is  held 
in  a  particular  position  with  regard  to  the  light,  they  are 
not  easily  demonstrated.  Their  outer  edge  is  straight,  and 
the  aperttiral  margin  is  about  normal  to  the  branch.  From 
the  appearance  of  the  indistinct  markings  present  on  the 
stone  the  specimen  belongs  to  the  Dendroidea,  and  I  am 
inclined  to  think  to  the  genus  Callograptus,  which  is  in  itself 
of  no  great  stratigraphical  value. 

A  few  weeks  ago  Mr.  Waller  sent  me  two  slabs  of  slate 
from  12^  miles  from  Zeehan,  on  the  same  railway  line.  On 
one  of  Uiese  a  fragment  showing  grapiolite  thecae  can  be 
distinguished,  the  specimen  being  monoprionidian.  The 
specimen  on  the  other  slab  is  more  obscure,  and  I  can  only 
say  it  is  suggestive  of  a  graptolite.  In  neither  instance  can 
even  a  guess  at  the  family  be  hazarded. 

We  thus  have  undoubted  evidence  of  the  existence  of 
graptolites  in  Tasmania,  but,  so  far,  no  evidence  is  thrown 
on  the  exact  age  of  the  containing  rocks,  and  it  rests  with 
those  on  the  spot  to  fill  up  the  hiatus  in  our  knowledge. 

Mr.  Stephens'  specimen  has  been  sent  to  the  Hobart 
Museum,  and  Mr.  Waller's  two  specimens  to  Mr.  Twelvetrees, 
for  the  Survey  Collection. 


NOTES    ON     UNRECORDED     AND     OTHER 
MINERALS   OCCURRING  IN    TASMANIA. 

By  W.  F.-  Pbttbed. 


The  following  notes,  in  conjunction  with  a  paper  upon  the 
subject  published  in  the  proceedings  of  the  Royal  Society 
of  Tasmania,  1897,  embrace  the  work  done  to  elucidate 
the  mineralogy  of  the  State  since  the  publication  of  the 
"  Minerals  of  Tasmania,  1896/' 

They  comprise  many  interesting  substances  of  more  recent 
discovery,  including  one,  or  perhaps  two,  which  are  quite 
new  to  mineralogical  science.  It  will  be  found  that 
40  species  hitherto  unknown  as  occurring  in  this  Island 
have  been  added  to  the  already  voluminous  catalogue,  and 
additional  localities  and  associations  are  recorded  for  several 
previously  known.  An  important  feature  is  the  record  of 
several  complete  analyses  of  complex  substances,  for  which 
I  am  indebted  to  Mr.  S.  Pascoe^  of  the  Magnet  Silver  Mining 
Company,  and  Mr.  O.  E.  White,  of  Hobart,  to  whom  I 
return  my  sincere  thanks  for  their  ready  and  valuable  assist- 
ance. Such  work  is  invariably  a  welcome  addition  to 
mineralogical  investigation,  and  I  am  sure  it  will  be  duly 
appreciated  by  those  interested  in  this  field  of  enquiry.  In 
many  cases  it  is  only  by  such  means,  coupled  with  crystal- 
lographic  characters,  that  the  specific  identity  can  be  attained 
with  reasonable  certainty.  It  is  almost  needless  to  say  that 
in  this  department  much  yet  remains  to  be  done  before  we 
can  possess  a  comprehensive  knowledge  of  the  minerals 
known  to  occur  in  this  State. 

1  Analcite. — {Hydrous    silicate    of    sodium    and    alu- 

minitim.) 

Somewhat  abundant  in  the  haiiyne  phonolite  of  Port 
Cygnet. 

2  Anorthoclase. — (Triclinic  soda-pot  ash-felspar.) 

In    rhombic    sections    of    a    shining    milky-white. 
Solvsbergites  of  Port  Cygnet. 
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8  Arsbnopyritb. — {Svlph-arsenide  of  iron,) 

In  peculiar  minute  crystal  trillings  implanted  in 
cavities  in  hard  gossan.      Magnet  Mine. 

As  minute  needles  abundantly  scattered  throughout 
siderite  gangue.      Block  291,  Ringville. 

Analysis  of  this  Mineral, 

Fe  =  32-95, 
As  =  43-20, 
S       =      21-48, 


97  •  63, 
with  about  2  per  cent,  of  antimony. 

4  AuGiTB. — {Variety  of  pyroxene,) 

The  embedded  crystals  of  the  nephelinite  of  the 
Shannon  Tier  are  of  a  shining  black  colouf,  and 
often  of  remarkably  large  dimensions,  sometimes 
one  inch  and  a  half  in  length. 

5  Bbbebowite. — {Chromate  and  carbonate  of  lead.) 

Occurs  as  small,  in  many  cases  almost  microscopic, 
lamellae  implanted  in  gossan.  The  colour  varies 
from  pale  yellow  to  orange-red.  It  is  sometimes 
changed  to  crocoisite.      Magnet  Mine. 

6  BlRTL. — (MetasUicate  of  beryllium  and  (du minium.) 

At  the  Shepherd  and  Murphy  Mine,  Bell  Mount, 
specimens  have  occurred  several  inches  in  length, 
wholly  changed  to  gilbertite,  fluor,  and  chlorite. 
At  the  same  locality  small  slender  crystals  have 
been  met  with  of  a  pale  green  colour,  intermixed 
with  quartz,  topaz,  molybdenite,  and  casaLterite. 
The  crystals  are  commonly  embedded  in  a  thin 
film  of  pyrite. 

7  BouRNONiTE. — (Sulphantimonite  of  lead  and  copper,) 

In  bright  well-developed  orthorhombic  crystals,  which 
gave  the  following  result  upon  analysis :  — 


s 

= 

13-62  per  cent. 

Sb 

_ 

28  ■  68 

Pb 

3= 

42-39 

Cu 

= 

11-93 

Fe 

== 

1-97 

98-40 
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8  Bbuoite. — (Mctgnenum  hydrate,) 

Kadiating,  masBive,  and  white,  near  the  workings, 
Mt.  Bischoff. 

9  Calcith.— (Carbonate  of  calcium,) 

Some  remarkably  fine  crystals  have  been  obtained  at 
the  Mt.  Lyell  limestone  flux  quarry  at  Queens- 
town.     (H.  W.  Judd.) 

10  Campylitb. — (Lead  arsenate.) 

In  very  characteristic  barrel-shaped  crystals  aggre- 
gated together.  The  colour  is  very  pale,  almost 
white.      Britannia  Mine,  Zeehan. 

11  Cabminite. — (Arsenate  of  lead  and  iron.) 

In  minute  orthorhombic  groups  of  crystals  coating 
fractures  and  vughs  in  gossan.  It  is  of  a  reddish 
colour,  and  adiunantine  lustre.  The  Magnet 
Silver  Mine. 

12  Cassitebitb. — (Dioxide  of  tin.) 

Pseudomorphous  after  orthoclase.  Mt.  Bex  Mine, 
Ben  Lomond. 

18  Cbrusbitb. — (Carbonate  of  lead.) 

Analysis  of  the  characteristic  form  of  a  yellowish- 
green  colour  from  the  Adelaide  Proprietary  Mine, 
Dundas,   by   Mr.    J.    C.    H.    Mingaye,   F.C.S.,   of 

Sydney,  N.S.W.:  — 

PbO      =83-07  percent. 
CO.      =  16-97 


c%6. 


minute  trace. 
Grangae  *62  per  cent. 


99-66 


14  Chalcophanite. — (Hydrated     manganese     and     tine 
protoxide,) 
As  an  amorphous  black  metallic  brilliant  substance, 
somewhat  rare.      Dundas. 

16  Chalcocitb. — '(Copper  sulphide,) 

Occurs  massive  in  several  of  the  Mt.  Lyell  mines 
and  at  the  King  Jukes  Mine,  Mt.  Jukes.  Small 
crystals  have  been  obtained  disseminated  in  schist, 
with  bomite,  at  the  North  Lyell  Mine. 
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In  filugs  up  to  many  pounds  in  weight,  associated  with 
native  copper,  at  the  King  Lyell  Mine.  (H.  W. 
Judd.) 

16  Clinochlore. — (Basic    magnesium    and    aluminium 

silicate.) 

In  large  masses  and  occasionally  crystalline  bunches 
of  a  pale  metallic  green  colour.  Near  Mt. 
Heemskirk. 

Abundant  in  fine  groups  of  hexagonal  crystals  of  a 
dark  olive-green  to  black  colour.  The  plates  are 
often  over  one  inch  in  diameter.  Near  the 
Hampshire  Hills  Silver  Mine,  Hampshire  Hills. 

At  Anderson's  Creek  in  minute,  almost  microscopic, 
radiating  bunches  of  a  dark  colour.  (W.  H. 
Twelvetrees.) 

17  Chlorite. — (Basic   silicate    of   magnesium   and   alu- 

minium,) 

In  schist,  and  as  beautiful  bright  green  fan-shaped 
crystals  in  honey-combed  quartz — Crown  Lyell 
Min^— species  undetermined.     (H.  W.  Judd.) 

Occurs  pseudomorphous  after  felspar — Block  4891- 
93m,  Ben  Lomond.  (Waller,  "Report  on  the  Ben 
Lomond  District,"  1901.) 

18  CopiAPiTE. — (Hyd/rov^  basic  ferric  sulphate.) 

Results  from  the  decomposition  of  pyrites,  Colebrook 
Mine,  Ringville,  Khaki  Mine,  Whyte  River,  and  at 
Bam  Bluff.  The  rock  from  the  last-named  locality, 
when  freshly  broken  out,  soon  becomes  coated  with 
this  and  other  sulphates. 

19  Cbocoisite. — (Chromate  of  lead.) 

Rare  as  small  crystals  in  gossan  at  the  Silver  Queen 
Mine  and  at  the  Colonel  North  Mine,  Zeehan.  (H. 
W.  Judd.) 

A  full  detailed  description  of  the  typical  and  well- 
known  Dundas  occurrence  of  this  beautiful 
mineral,  by  C.  Palache,  may  be  found  in  the 
"American  Journal  of  Science"  for  1896,  page 
389. 
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20  Deweylite. — (Hydrous  basic  magnesium  silicate.) 
In  thin  seams,  sometimes  reaching  a  foot  in  width, 

traversing   serpentine.      Harman's   Rivulet,    near 
the  Parson's  Hood  Mountain. 

21  Dolomite. — (Carbonate  of  calcium  and  magnesium) 

Analysis  of  the  pure  white  form  from  the  Magnet 
Mine.     (F.  O.  Hill.) 

Ca  O  31-72  per  cent.  =  Ca  Co,  56*64  per  cent, 
Mg  0  15-60        „       =Mg  Co,  32-76 
Fe  3-92        „       =  Fe  Co,    826        „ 

Mn        1-80        „       =MnCo3    3-76 


101-42 


22  DuNDASiTE. — (Hydrous   carbonate    of  lead   and   alu- 
minium,) 

*'  Minerals  of  Tasmania,"  1896,  page  33. 
Dana,  "  First  Appendix  to  the  Sixth  Edition  of  the 
.    System  of  Mineralogy,"  page  23. 
The  following   is   a   complete   analysis  of   this  new 
species :  — 

Pb  =  38-84  per  cent  =  Pb  O  41-86 

Fe  =    3-85 


Al^ 

0   +Co, 

2606 

5-50 

2808 

101-50 

Mr.  Pascoe  states  that  the  Fcg  and  O,,  or  a  portion 
thereof,  may  he  foreign  to  the  substance,  as  it  is 
next  to  impossihle  to  perfectly  separate  it,  since  it 
almost  invariably  occurs  as  an  incrustation  on  the 
mineral  from  the  original  locality  at  Dundas.  A 
trace  of  P  3  0  3  was  also  found ;  this  was  certainly 
obtained  from  an  extremely  thin  coating  or  skin 
of  pyromorphite,  which  is  often  present,  and  gives 
an  external  green  colouration  to  the  surface  of  the 
mineral.  At  the  Hercules  Mine,  Mt.  Read,  a 
mass  of  snow-white  cellular  quartz  has  been 
obtained,  throughout  which  are  scattered  crystals 
of  cerussite,  gibbsite,  and  numerous  patches  of 
dundasite,  the  whole  forming  one  of  the  most 
attractive  associations  of  minerals  as  yet  obtained 
in  this  State. 
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28  DuPREYNOYSiTE. — {Sulphar9enite  of  lead.) 
Analysis :  — 


Pb 

= 

32-88 

Cu 

=: 

9-08 

As 

:= 

21-60 

Sb 

= 

8-53 

Fe 

— 

6-42 

8 

-= 

21-79 

Ag 

= 

0-22  = 

73 

0Z8. 

3dwt8.ll 

gre.  per 

ton, 

100-52 

Occurs  in  thick  orthorhombic  crystals,  which  are 
deeply  grooved  longitudinally,  colour  lead-grey, 
highly  polished,  and  implanted  on  and  in  the 
cavities  of  crystalline  siderite.  Many  of  the  beauti- 
fully developed  crystals  exceeded  1  'Mn  length  and 
f"  in  width.  Locality,  Block  291,  North-East 
Dundas. 

24  Eljbolite. — (Orthosilicate  of  sodium,  potassium ,  and 

alum^inium.) 

Occurs  as  a  constituent  in  the  elaeolite  syenite  of 
Port  Cygnet. 

25  Epidote. — (Basic  silicate  of  calcium,  aluminium ,  and 

iron.) 

Occurs  veiy  well  crystallised  and  of  good  colour  on 
the  Melba  Flat,  North  Dundas.     (H.  W.  Judd.) 

26  EvANSlTE. — {Basic  phosphate  of  aUiminium.) 

Analysis  of  this  mineral  from  Zeehan,  by  Mr.  H.  G. 
Smith.     (Proceedings    Royal  Soc,  N.S.W.,  1895.) 

Pj  Ofl  =  18-11 
AL  O,  =  40-19 
H^  O    =41-27 

99-57 


27  GiLBERTiTE. — (Variety  of  potassium  mica.) 

Of  a  yellow  to  green  colour  and  e:Iimmering  lustre 
«  with  tin  ore  in  granite.      Mt.  Rex  Mine,  Ben. Lo- 

mond, Anchor,  Liberator,  and  other  mines,  Lottah. 
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28  GiBBSiTE. — (Hydrate  of  cHuminium.) 

Apparently  abundant  in  botryoidal  masses,  associated 
with  native  copper  and  earthy  lode-material.  It 
varies  in  colour  from  clear  pellucid  glassy  to  pale 
green,  and  more  rarely  to  golden  yellow  with  a 
bronze  lusk-e.  It  decomposes  to  a  white  powder. 
Rio  Tinto  Mine,  Savage  River. 

28  Gmelinite. — {Hydrous    sodium,    calcium,    and    alu- 
minium, silicate.) 

A  fine  lot  of  perfect  crystals  of  this  zeolite  have  been 
obtained  loose  and  coating  a  vugh  in  Tertiary 
basalt  at  Bell  Mount.      Middlesex. 

80  Hauynite. — {Sodium,    calcium,    and   aluminium    or- 

thosUicate  with  sodium  stdphate.) 

In  micro-crystals  sparingly  in  the  fayalite-melilit« 
basalt  from  One  Tree  Point,  near  Hobart. 

81  Hematite. — {Sesquioxide  of  iron.) 

At  Zeehan  this  occurs  pseudomorphous  after  cubical 
pyrites.     (R.  F.  Waller.) 

32  HiSTRixiTE. — {Sulphide  of  antimony  and  bismuth.) 
An  apparently  new  substance  occurring  in  radiating 
groups  of  prismatic  crystals,  which  are  occasionally 
in  confused  bunches,  and  commonly  stained  ex- 
ternally with  a  dark  brown  coating.  The  crystals 
are  orthorhombic,  with  acute  but  indistinct  ter- 
minations, and  striated  longitudinally.  They 
sometimes  reach  over  2  in.  in  length  by  |  in.  in 
width.  Slightly  sectile,  with  a  hardness  of  about 
2.  Lustre  eminently  metallic,  shining  on  fresh 
crystalline  surfaces.  Colour  and  streak,  steel-grey. 
When  massive,  it  presents  a  foliated  structure,  and 
tarnishes  to  blue  and  purple  iridescent  colouration. 
The  crystals  occurred  interpenetrating  a  vugh 
from  a  bedding  of  a  mixture  of  iron  and  copper 
pyrites.  It  was  found  in  a  somewhat  massive 
body  of  tetrahedrite,  vriih  which  were  associated 
bismuthinite  and  pyrites,  and  appeared  to  be  of 
very  exceptional  occurrence. 
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Besult  of  two  analyses  of  the  pure  material :  — 


8    =2405 
Bi  =  55-93 
Sb  =  10-08 
Cu=    6-86 
Fe  =    6-18 

S    =2301 
Bi  =  5H-08 
Sb=    9-33 
Cu=    6-12 
Fe=    6-44 

10210                     99-98 
Qsvering  to  the  formula — 

7  Big  8,  +  2  Sb,  S,  +  5  Cu  Fe  S, 
(Locality,  No.  1  Curtin-Davis  Mine,  ] 

88  HuASCOLiTE. — (Sulphide  of  lead  and  zinc.) 

A  masaive,  fine-grained,  dark-coloured  and  somewhat 
dull  substance — Comstock  Mine.      Zeehan. 

84  Hydrom AGNES ITE. — (Basic  carbonate  of  magnesium,) 

Occurs  in  solid,  almost  white,  radiating  bunches — 
Comstock  Mine.      Zeehan. 

85  Hypbrsthbne. — (Magnesium  and  iron  metasilicate.) 

In   basalt,    Circular   Head;   in  granite,    St.    Mary's 
Pass. 

86  Jamiesonite. — (Sulphantimonite  of  lead.) 

Analysis  of  a  sample  from  the  Magnet  Mine :  — 

Aft  =0-12  per  cent.  =  39  ozs.  4  dwts.  10  ffrs.  per  ton. 

PB  =40-82*^  ^      ^ 

As  =    2-44 

8b  =  21-48 

Fe  =  ^4-91 

8  =  17-51 

ImoI  =11-51 

98-86 

Analysis  of  a  sample  from  the  Silver  Spray  Mine, 
Zeehan,  by  W.  F.  Ward,  Grovemment  Analyst: — 

Pb  =  40 
Sb  =29 

8    =18 

87 
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Analysis  of  a  columnar  and  striated  sample  from  Mt. 
Bischoff:  — 


Pb 

=    012 

=  32-08 

As 

=  trace 

Sb 

=  26-74 

Fe 

=    6-56 

8 

=  17-82 

SiO 

J  =  14-28 

Al 

=  trace 

96-60 

87  Johns TOKOTiTE. — ^(A    new   manganese   gamel.     Pro. 

Roy.  Soc,  Tas.,  1898-99.) 

Occurs  abundantly  distributed  in  the  mica-solvsber- 
gite  of  Port  Cygnet.  The  cavities  containing  the 
garnet  are  often  lined  with  a  thin  coating  of 
purple  fluor  and  arsenical  pyrites. 

88  Knoxvillite. — (Hydrous  basic  sulphate  of  fihromium, 

iron  J  and  aluminium.) 

Occurs  as  a  granular  sugar-like  substance  of  a  pale 
green  colour.  From  adit  at  the  Victoria  Gold 
Mine,  Salisbury. 


Analysis :  - 


so. 


Cr,    O3 

Fe.    O, 

Loss  on  ignition 


= 

30-32  per 

cent. 

= 

8-47 

)9 

= 

2-48 

9t 

= 

15-86 

iJ 

40-56 

» 

97-59 


The  identification  is  somewhat  doubtful.  Associated 
with  this  sulphate  is  another  of  a  fibrous  habit.  It 
has  been  found  in  large  compact  felted  masses, 
which  are  extremely  tough  under  the  hammer,  and 
comparatively  heavy  from  contained  hygroscopic 
water.  The  fibres  are  minute,  short,  and  silky- 
white;  the  surface  often  nodular  and  rough  from 
protruding  fine  spiculse. 
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An   analysis   of  this   substance   gave   the    following 
result :  — 


SO, 

=  27-20 

F'. 

0/ 

=  14-  0 

Cr,      . 

0 

=  10-64 

Loss  on  igni 

ition  over 

39-19 

Gar 

igue 

10-77 

101-80 

Before  the  blow-pipe  the  substance  swells  and  forms 
a  brown-coloured  mass,  which  is  easily  powdered. 

With  soda,  after  trituration,  it  leaves  a  loose  powdery 
residuum,  which  is  readily  attracted  by  the  magnet. 
The  fused  mass  with  borax  bead  edves  reactions  of 
iron  and  chrome  oxides.  It  is  readily  soluble  in 
water,  and  if  kept  in  dry  situation  it  gives  up 
much  of  its  hygroscopic  moisture.  If  a  new  mineral 
species,  which  is  highly  probable,  I  propose  it 
should  be  called  "  Sclerospathite." 

89  Leuchtenbergite. — {A    variety   of   chlorite   poor  in 
iron.) 
In  the  variolite  rock  at  the  Magnet  Mine. 

40  LiLLiANiTE. — (Sidphobismutite  of  lead.) 

Found  disseminated  in  association  with  bismuth, 
sulphide,  and  other  minerals  in  a  quartz  matrix  at 
the  Osbom  Blocks.      Mt.  Farrell. 

41  Magnetite. — {Sesquioxide  and  protoxide  of  iron.) 

In  bunches  of  well-formed  crystals — Tenth  Legion 
Mine,  Zeehan.     (H.  Waller.) 

42  MarOARItb. — {Basic  aluminium  and  calcium  sHicate.) 
In  irregular  radiating  bunches  in  schist.      Locality, 

west  slope  of  Hamilton  Hill,   near  the  Hercules 
Mine. 

48  Melilite. — {Complex  silicate.) 

As  microscopic  rock-forming  crystals  in  the  melilite 
basalt  of  the  Shannon  Tier  and  One  Tree  Point, 
near  Hobart. 

44  MiCROCLiNE. — (Triclrnic  potash  soda  felspar.) 

Occurs  abundantly  in*  the  hypersthene  granite  of  St. 
Mary's  Pass. 
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45  MiLLERiTE. — {Sulphide  of  nickel) 

In   the   characteristic    capillary   patches   in   quarte, 
with     pentlandite — near     the     Colebrook     Mine. 
Bingville. 

46  MoNAZiTE. — {Phosfhate  of  cerium  metals.) 

This  mineral  has  been  obtained  in  a  fine  granular 
form  in  alluvial  at  the  following  localities,  in  ad- 
dition to  those  quoted  in  the  "  Minerals  of  Tas- 
mania":— Stanley  River,  South  Esk  Tin  Mine 
(Ben  Lomond),  Briseis  Tin  Mine  (Derby),  the 
Pioneer  Tin  Mine  (Mt.  Stronach),  and  at  the 
Khaki  Mine  at  the  foot  of  the  Meredith  Range). 

47  Natrolitb. — (Hydrous  sodium   and  aluminium  sUi- 

cate.) 
Somewhat  abundant  in  massive  pure  white  masses 
and  pockets,  which  often  exhibit  distinct  rhombic 
crystals     agglutinated      together.        Nephelinite, 
Shannon  Tier. 

48  Nephelitb. — (prthosilicatt  of  sodium^  pota$8ium,and 

aluminium.) 
In  microscopic  crystals,  as  an  essential  constituent 
in  the  nephelinite  of  the  Shannon  River. 

49  NoNTRONiTE. — {Hydrated  iron  silicate.) 

A  green  variety  of  chloropal.  Occurs  of  a  pale  yel- 
low-green colour.      Middlesex. 

50  OsMiRiDiUM. — (Iridium  and  osmium  in  varying  pro^ 

portions.) 
A  fine  nugget  of  this  substance  was  recently  obtained 
in  the  Whyte  River,  near  its  junction  with  thp 
Pieman.      The    specific    gravity    was    19-5,    and 
weight  60  grains. 

51  Pbctolite. — (Metasilicate  of  sodium  and  calcite.) 

Occurs  in  fibrous  radiating  bunches  of  a  pure  white 
silky  subvitreous  lustre — ^Upper  Emu  River.  W. 
R.  Bell. 

52  Pbnninitb. — (Basic  silicate  of  magnesium,  aluminium, 

and  iron.) 
In  dark,  almost  olive-green,  masses  and  crystals,  the 
latter  sometimes  over  j^/  across.     It  is  invariably 
associated    with    quartz — ^Tharsia    Copper    Mine. 
Mt.  Lyell. 
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58  Pbeofskite. — (Titanite  of  calcium.) 

Microscopical  crystals  in  the  melilite  basalt  of  the 
Shannon  Tier. 

54  Pettekditb. — (A    new    oxycMoride    of    lead.      Pro. 

Royal  Soc,  Tas.,  190L) 
Occurs  implanted  and   in  bunches  of  pseudo-hexa- 
gonal crystals — ^Britannia  Mine.      Zeehan. 

55  Phabmacosideritb. — (Hydrous  basic  iron  arsenate) 

Found  as  coatings  of  microscopic  cubic  crystals  of  an 
intensely  green  colour  and  bright  lustre — Magnet 
Mine.     (K.  F.  Waller.) 

56  Phosgenite. — (Chlorocarhonate  of  lead.) 

Some  fine  adamantine  crystals  of  this  somewhat  rare 
mineral  have  been  obtained  at  the  Comet  Mine, 
Dundas,  with  anglesite  and  cerussite. 

57  PicoTiTE. — {Aluminate  of  magnesium  and  chrome.) 

Chrome  spinel  is  stated  to  occur  in  the  vicinity  of 
Zeehan.  (Kraus^,  *'  Mineralogy/'  p.  245.)  Abun- 
dant in  the  alluvial  of  the  Heazlewood  River. 

58  Prosopite. — {Hydrous    fluoride    of    aluminium    and 

calcium.) 
Occurs  as  a  granular  powder,  and  often  kaolinised. 
It  is  associated  with  decomposed  gi-een  tourmaline 
(zeuxite),  which  is  so  characteristic  of  Mt.  Bischoff 
Tin  Mine. 

59  Rhodonite. — (MetasUicate  of  manganese.) 

Massive,  in  a  somewhat  impure  form  as  a  boulder 
in  a  large  asbestos  seam  in  serpentine  on  the 
ground  leased  to  the  Australasian  Asbestos  Com- 
pany at  Anderson's  Creek,  west  of  Beaconsfield. 
Called  "red  quartz"  by  the  miners.  (W.  H. 
Twelvetrees.) 

60  Saponite. — (Hydrous     magnesium     and    aluminium 

silicate.) 
Occurs  in  patches  of  a  yellow  to  brown  colour  and 

glimmering  lustre,  with  chrome  ochre  and  quartz 

on  the  hanging-wall  of  a  reef  at  the  Duchess  of 

York  Mine,  Salisbury. 
White   and   amorphous   at   Trial    Harbour.       "West 

Coast. 
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61  ScAPOLiTE. — {Hydrous  silicate  of  aluminium  and  cal- 
cium.) 

This  mineral  was  fouud  as  loosened  rounded  boulders 
in  a  seam  of  asbestos  occurring  in  the  serpentine  at 
Anderson's  Creek,  near  Beaconsfield.  It  was  mis- 
taken by  the  miners  for  quartz,  which  it  somewhat 
resembles.  It  has,  however,  a  slightly  greenish 
tinge,  and  its  hardness  is  only  between  5  and  6.  It 
is  soluble  with  difficulty  in  HCl. 

Microscopical  characters. — Confusedly  crystalline, 
with  the  larger  crystal  faces  obscurely  divergent. 
The  crystals  often  form  rosettes.  Double  refrac- 
tion, strong;  interference  colours  higher  than 
quartz;  extinction  straight  in  longitudinal  sec- 
tions;  no  sensible  absorption. 

Scapolite  is  mostly  found  in  schists  and  gneiss.  It 
also  occurs  in  amphibolites  and  ophites.  When  it 
is  found  in  gabbro,  it  has  been  deorived  from 
felspar,  and  this  may  have  been  the  case  here, 
though  there  is  some  reason  to  believe  that  the 
serpentine  was  originally  pyroxenite.  Scapolite  is 
undeniably  a  secondary  mineral,  and  was  here 
formed  during  the  hydro-metamorphic  process  of 
serpentinisation.     (W.  H.  Twelvetrees.) 


62  ScHEELiTE. — (Tungstate  of  calcium,) 

Analysis  of  a  sample  of  this  mineral  from  Mt.  Ram- 
say: — 

W  O2  =  79-77 
MO,  ==  trace 
CaO      =1965 

99-42 

(Dana,  "  System  of  Mineralogy,"  page  987.) 


68  ScHKOTTERiTE. — (Hyd/Tous  aluminium  silicate.) 

A  soft  brittle  white  to  honey-yellow  coloured  gum- 
'     like  substance,  occurring  as  an  incrustation  and 
in  patches  in  a  fissure  in  Silurian  slate.     It  decom- 
poses to  a  white  powder.     Occasiionally  it  is  stalac- 
titic    or   mamillated,    and    easily    falls    to    pieces. 
Obtained  near  the  Pieman  Biver. 


OCCURRING   IN   TASMANIA.  31 

64  SiEGENiTE. — {Sulphide  of  cobalt  and  nickel?^ 
Occurs  massive,   of  a   steel-grey   colour,   intermixed 

with  magnetite,  pyrite,  and  niccolite.  Rocky 
River  Mine. 

65  SoDALiTE. — (Ghloro'silicate  of  sodium  and  aluminium,) 

In  the  elseolite  syenite  of  Port  Cygnet,  changed  to 
natrolite. 

66  Spodumene. — (Aluminium  and  lithium  metasilicate.) 

Variety,  triphane. 
Several  thin  flakes  of  this  substance  have  been 
obtained  in  alluvial  tin  workings  near  Mt.Cameron* 
with  quartz,  topaz,  and  sapphire.  It  is  of  the  very 
characteristic  vellow-green  colour,  and  quite  indis- 
tinguishable from  the  clear  samples  found  in 
Brazil.  It  might  easily  be  mistaken  for  a  variety 
of  corundum— -Oriental  topaz — or  even  quarts;  in 
fact,  it  is  highly  probable  that  it  is  more  abundant 
than  supposed,  but  has  been  overlooked  from  its 
resemblance  to  the  minerals  mentioned.  Some 
minute  bright  green  specks  in  grisknite  from  Ring- 
arooma  are  probably  the  same  mineral. 

67  Stilbitb. — {Hydrous  sodium,  calcium ^  and  aluminium 

silicate.) 
In  large  radiating  masses  of  a  yellow-brown  colour 
imbedded    in    basalt    vitrophyre.       Bell    Mount, 
Middlesex. 

68  Strigovite. — {A  basic  sUieate  of  iron  and  aluminium,) 
A  chlorite-like  mineral  consisting  of  a  black  shining 

aggregate  of  minute  plates,  in  the  fractures  decom- 
posed to  brown.  Occurs  as  a  narrow  band  a  few 
inches  wide  in  granite — near  the  Great  Republic 
Tin  Mine.      Ben  Lomond. 

69  Stromeyeritb. — {Sulphide  of  copper  and  silver.) 
Analysis  of  an  amorphous  slug  from  the  Mt.  Lyell 

Mine:  — 

Ag  =  13-80  =  4607  ozs.  19  dwts.  23  grs.  per  ton 


Pb 

= 

1-60 

Cu 

^ 

32-46 

As 

= 

3-17 

Sb 

= 

trace 

Fe 

= 

19-26 

S 

= 

38-27 

98-66 
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70  Sulphur. — (Native.) 

Found  in  minute  blebs  on  crystallised  and  other 
galenite.      Magnet  Mine. 

71  Symplesite. — (Hydrous  iron  arsenate.) 

Occurs  thickly  coating  gossan  in  small  radiating  blue- 
green  tufts,  of  great  attractiveness  under  the  lens. 
Magnet  Mine. 

72  Tennantite. — (Sulpharsenite  of  copper.) 

Analysis  of  a  sample  from  No.  4  adit,  Mt.  Lyell 
Mine :  — 

Ag  =  O'M 
Cu  =  16-17 
As  =13-82 
Sb  =17-10 
Fe  =16-39 
S     =  30-77 


94-79 


78  Tbphkoite. — (Orthosilicate  of  manganese,) 

Occurs    in    crystallised    masses    of    a    dark    reddish- 
brown  colour  and  greasy  lustre.      Blyth  River. 
« 
74  Tbtrahedrite. — (Sulphantimonite  of  copper.) 
Variety,  Freihergite. 

Analysis  of  a  pure  sample  from  the  Hercules  Mine, 
Mt.  Read:  — 

Ag  =    9*82      per  cent.  =  3201-32  ozs.  per  ton. 

Au  =      -0019        „       =  13  dwte 

Cu  =  29-76 

A?  =    2-69 

Fe  =    4-56 

8    =27-21 


94-7319 

Balance,  insoluble  matter. 
Occurs  in  well  developed  crystals  at  the  650-ft.  level, 
Western  Mine,  Zeehan. 

75  Thomsonite. — {Hydrous     sodium-calcium-aluminium 
silicate.) 
In  bunches  of  white  capillary  fibres  coating  vughs 
in  the  nephelinite  of  the  Shannon  Tier. 


OCCURRING    IN   TASMANIA.  33 

76  Vabiscitb. — (Hydrous  phosphate  of  aluminium.) 

Aa  incrustations,  often  with  a  uniform  surface. 
General  character  somewhat  dull,  but  of  a  bright 
emerald-green  colour,  and  thus  sometimes  mistaken 
for  an  ore  of  copper. 

Associated  with  wavellite.      Back  Creek. 

Implanted  in  the  cleavages  of  quarts.      Lefroy. 

77  VoLTZiTB. — (Oxysulphide  of  tine,) 

Formed  as  an  incrustation  of  a  thin  lamellar  struc- 
ture and  globular;  colour,  .  clove-brown.  Very 
Rare.      Silver  Crown  Mine,  Zeehan. 

78  Wavellite. — (Hydrous     basic     phosphate     of    alu- 

minium,) 

Occiurs  in  small  white  discs,  with  the  characteristic 
radiating  structure  implanted  in  the  cleavages  of 
sandstone.  Ballast  Quarry,  Zeehan — Comstock 
Line. 

79  Wolfram. — (Tungstate  'of  iron  and  manganese,) 

An  unusual  occurrence  ^f  this  mineral  is  in  small 
patches,  associated  with  stannite  and  pyrite,  at  the 
Oonah  Mine.      Zeehan. 

Occurs  in  the  form  of  small  brown  crystals  in  quarti. 
Mt.  Bischoff  Mine. 

80  Zbuxite. — (A  ferriferous  tourmaline,) 

A  peculiar  variety  of  tourmaline  of  a  dark  green 
colour,  of  remarkable  habit.  It  is  confined  to  and 
characteristic  of  the  tin-deposits  of  Mt.  Bischoff, 
where  it  occurs  in  great  abundance,  often  forming 
rock  masses  of  considerable  size.  Its  common  habit 
is  in  short  acicular  crystals,  which  are  interlaced 
together  into  irregular  bunches.  Both  colour  and 
habit  are  very  constant. 


< 
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THE    TIMBER    INDUSTRY. 

By  A.  O.  OREEN. 
Read  12th  August,  IDO'J. 

-♦ 

FOREST  PBODUCTS. 

Among  many  other  natural  reeources,  Tasmania  poeseesee 
large  forests  of  valuable  timbers.  It  is  ia  land  of  forests, 
extending  in  many  places  to  the  water's  edge,  and  producing 
more  than  50  varieties  of  timber  trees,  from  which  woods 
suitable  for  almost  any  purpose  may  be  obtained.  There 
is  no  lighter  Pine  than  the  Tasmanian  King  William,  and 
none  more  durable  than  the  Huon  Pine.  Tasmanian  Hori- 
zontal is  almost  the  toughest  wood  in  the  world;  while  the 
Native  Ironwood  resembles  Lignum  Vita  in  weight  and 
hardness,  and  is  used  f^r  pulley-wheels  and  plummer-blocks. 
The  Tasmanian  Beech  (locally  known  as  Myrtle)  is  as  strong 
as  English  Ash,  and  in  character  resembles  the  hardest  and 
heaviest  English  Beech.  The  Native  Box  and  Whitewood 
are  suitable  for  engraving  blocks  and  fine  turnery,  and  there 
are  more  than  a  dozen  species  of  Tasmanian  trees  adapted 
for  ornamental  and  decorative  purposes.  One  of  the  nK)st 
beautiful  ornamental  timbers,  the  Blackwood  {Acacia  me- 
lanoxylon) — often  used  in  the  outlying  districts  for  making 
post  and  rail  fences — has  for  many  years  past  been  exten- 
sively used  in  Melbourne  for  the  manufacture  of  billiard- 
tables,  and  within  the  last  few  years  by  well-known  London 
firms  for  pianos.  Some  of  it  is  called  locally  "  fiddle-back/' 
from  the  resemblance  of  its  grain  to  that  of  the  back  of  a 
fiddle.  It  is  of  a  rich  reddish  brown  to  an  almost  black 
colour,  banded  with  golden-brown.  The  Huon  Pine,  from 
which  large  panels  up  to  three  feet  in  width  can  be  cut, 
the  grain  of  which  is  curiously  curled  and  spotted,  like  the 
"bird's-eye"  Maple,  is  of  a  light  yellow  colour,  turning 
browner  with  age.       Some  Red  Myrtle  trees  also  produce 
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good  figured-timber.  The  Myrtle  is  also  subject  to  a 
gnywth  which  produces  large  bosses  on  the  trunk  two  or 
three  feet  across  and  a  foot  thick,  which  are  prized  for 
veneers  and  ornamental  work.  The  boles  of  the  Musk,  the 
wood  of  which  is  of  a  yellowish  brown  colour,  and  takes  a 
very  high  finish,  have  a  great  reputation  for  furniture-wood. 
There  are  also  a  number  of  the  smaller  trees,  from  which 
pretty  wood  can  be  obtained  for  inlaying  and  the  smaller 
kinds  of  ornamental  worlj:.  These  are  all  used  locally,  and 
are  highly  esteemed,  but  are  not  to  be  found  in  such  quanti- 
ties as  to  form  the  basis  of  a  trade  by  themselves.  Tasmania 
has  a  great  wealth  of  ornamental  wood  be<ddes  these,  which 
is  at  present  almost  entirely  neglected.  The  various  Gum 
trees  grow  with  a  straight,  clean  barrel  to  an  immense 
height,  and  above  six  to  ten  feet  from  the  ground  the  trunks 
have  a  very  small  amount  of  taper,  but  from  two  feet  below 
the  ground  to  this  height  there  are  curving  buttresses  spring- 
ing from  the  roots  which  all  unite  tcf  form  the  trunk  of  the 
tree.  This  part  of  the  wood  is  so  hard  to  chop  that  trees 
are  never  felled  less  than  three  feet  from  ihe  ground,  and 
often  scaffqlds  are  erected  to  enable  the  woodman  to  cut  the 
tree  through  at  a  point  from  six  to  twelve  feet  above  the 
ground.  These  stumps  are  left  as  they  stand,  and  often 
contain  the  most  beautiful  wood,  from  a  yellow  to  a  bistre 
brown  colour,  crinkled  and  waved  and  barred,  the  grain  of 
which,  when  polished,  has  a  singularly  bright  appearanvc. 
Very  occasionally  such  stumps  of  trees  are  got  up,  and  ai<- 
reduced  to  panels  for  wardrobes  and  drawer-fronts,  but  as 
a  rule  they  are  entirely  neglected,  and  left  to  decay  where 
they  grew.  This  ornamental  wood,  if  systematically  put 
upon  the  market,  would  be  valuable,  as  it  can  be  supplied 
in  quantity,  and  natural  curves  very  suitable  for  furniture- 
making  can  be  got. 

In  Tasmania  the  forest  lands  may  be  classed  as  *'  bush  " 
and  "forest."  In  the  Tasmanian  "bush**  the  timber  trees 
are  comparatively  small,  and  the  undergrowth  appears 
either  in  patches  or,  if  continuous,  is  so  stunted  that  little 
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difficulty  is  ezpenenced  in  walking  thxxmgh  it.  In  the 
forests  the  reverse  is  tiie  case.  .  The  soil  may  he  of  tbe 
richest  or  poorest  description,  hut>  thanks  to  the  humid 
atmosphere^  due  to  the  proximity  of  the  sea  in  every  direc- 
tion, and  the  fact  that  the  mountain  peaks  of  Tasmania 
draw  down  the  rain-clouds  sweeping  up  from  the  Southern 
Ocean,  the  prodigality  of  growth  is  equalled  only  in  tropical 
regions.  In  many  cases  not  a  foot  of  soil  can  he  seen,  so 
dense  is  this  wealth  of  foliage.  The  ground  is  covered  with 
cat-head  fern  {Asjndium  aculeatum)  from  one  to  two  feet 
in  height,  or  with  "  lady  "  fern  (Pterii  mcisa)  rising  to  three 
or  four  feet.  Above  these  rise  the  "  tree  "  ferns  {Dicksonia 
antarctica  and  Jilsophila  australis),  growing  from  four  to 
eighteen  feet  in  height.  Above  these  rise  the  smaller  trees 
locally  termed  "  scrub,"  though  their  height  ranges  from 
ten  to  forty  feet  or  more,  their  diameter  being  from  three 
to  twelve  inches — the  Musk  (Olearia  argophylla)y  Dogwood 
(Fomaderris  apetala),  Wooden  Pear  (Hakea  acicularis).  Sas- 
safras (Atherosperma  moschata),  and  several  minor  species, 
some  of  them  flowering  shrubs.  Above  all  this  wealth  of 
foliage  rise  the  timber  treee,  straight  in  grain,  because  they 
have  to  struggle  upwards  to  the  sunlight  (which  rarely  falls 
on  the  lo^er  growth  of  ferns),  and  hranchless  until  they 
have  far  overtopped  the  scrub  below  them.  Theee  forest 
giants  are  confined  to  the  Eucalypti,  or  "  Hardwoods,''  of 
Tasmania,  the  Myrtle,  though  it  attains  a  large  girth,  not 
being  so  lofty. 

The  principal  agricultural  districts  in  this  State  have  been 
"  carved  "  out  of  the  primeval  forest.  To  the  agricultural 
settler  the  timber,  so  valuable  elsewhere,  is  (except  such  as 
he  requires  for  buildings,  fences,  &c.),  the  bane  of  hie  exist- 
ence, and  his  whole  energy  is  devoted  to  destroying  it  with 
axe  and  fire.  Fortunately  for  the  timber,  the  inhabitants 
have  so  far  been  too  few  .to  appreciably  diminish  the 
immense  extent  of  forest  with  which  the  Island  is  covered. 
Tasmania  has  until  of  recent  years  been  far  from  a  market, 
but  the  knitting  together  of  the  countries  of  the  world  by 
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improved  steam  communication,  and  the  increased  scarcity 
of  timber  in  the  older  countries,  make  it  apparent  that  there 
is  an  opening  for  the  profitable  employment  of  capital  and 
energy  in  rendering  marketable  the  various  vegetable  pro- 
ducts of  this  State.  There  is  a  steady  trade  with  the  other 
Australian  States  and  New  Zealand,  and  timber  is  also 
sent  to  South  Africa,  to  England,  and  the  Continent  of 
Europe.  Tasmanian  Eucalyptus  oil  is  sent  all  over  the 
world,  but  as  yet  the  trade  is  very  sn^U  compared  with 
what  it  might  be,  and  several  industries  are  quite  un- 
touched. Pyroligneous  acid  and  potash  might  be  made, 
also  wood-pulp,  besides  which  the  distillation  of  essentaal 
oils  could  be  largely  increased.  One  common  tree,  the 
Native  Box  (Bvrsaria  spinosa),  of  the  order  FittosporuB,  is 
impregnated  with  a  very  fragrant  resin,  while  the  Oyster 
Bay  Pine  (Frenela  rhomb oidea)  exhudes  gum  sandarach, 
and  the  grass-tree  {Xanthomza),  a  red  resin  which  is  used  as 
dragon's-blood  for  staining  and  for  making  varnish.  The 
Tea-trees  {Melaleuca  and  Leptospermum)  and  other  trees 
have  very  fragrant  leaves,  and  contain  both  essential  odls 
and  tannin.  Many  of  the  smaller  trees,  producing  excellent 
timber  for  a  variety  of  purposes,  are  neglected  and  wasted 
because  they  are  so  dwarfed  by  the  giant  Eucalypti  ae  to 
be  considered  not  worth  the  cutting.  Truly  the  Eucalypti 
are  noble  trees,  growing  in  serried  ranks,  with  a  smooth, 
clean  trunk,  sixty,  seventy,  eighty  feet  and  more  (sometimes 
over  two  hundred),  without  a  limb,  and  from  four  to  twelve 
feet  in  diameter.  The  wood  is  hard,  strong,  and  tough; 
some  very  free,  making  excellent  shingles  and  palings;  some 
with  the  grain  interlocked.  They  contain  a  resin  which  is 
used  medicinally,  and  is  called  ''  kino.''  The  leaves  give 
Eucalyptus  oil,  and  the  flowers  are  full  of  honey.  The 
bark  contains  fibre  suitable  for  paper,  also  tannin.  The 
wood  is  rich  in  pyroligneous  acid,  and  the  twigs  and  leaves 
in  potash  and  valuable  essential  oils.  The  seeds  also  are 
marketable  abroad.  At  present  trees  are  cut  down  for  the 
seeds  alone,  or  for  oil  or  for  timber;  but  it  seems  certain 
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that)  when  the  industries  of  sawing,  pulping,  and  distilling 
are  combined,  as  well  as  the  utilisation  of  the  small  trees 
that  abound  among  the  larger  ones,  the  expenses  of  each 
industry  will  be  conedderably  reduced,  the  forests  will  be- 
come a  large  source  of  reivenue,  and  the  old  ground  be  better 
re-afforected  for  coming  generatLons  than  under  the  present 
system. 

Tasmania,  with  its  temperate  climate,  reliable  rainfall, 
and  land-locked  harbours,  affords  special  facilities  for  the 
growth  and  export  of  timber.  Deep  arms  of  the  sea  run 
inland,  reducing  land-carriage  to  a  minimum;  and  from 
sheltered  inlets  the  ground  rises  to  a  central  plateau,  where 
lakes  conserve  water  to  feed  rapidly-falling  streams,  which 
provide  ideal  sources  of  motive-power.  It  is  the  policy  of 
the  Government  to  encourage  legiltimate  enterprise,  and  the 
terms  for  leases  of  timbered  lands  and  water-rights  are 
almost  nominal,  as  may  be  seen  by  the  following  extracts :  — 

SAWMILL  AREAS. 

A  lease  may  be  obtained  on  application  to  the  Commis- 
sioner of  Crown  Lands,  for  a  period  not  exceeding  twenty- 
one  years,  of  an  area  not  exceeding  five  thousand  acres,  at 
an  annual  rental  of  one  pound  for  every  hundred  acres  per 
annum,  in  advance;   and  the  payment  of  a  royalty  of — 

6(2.  per  1000  superficial  feet  of  Eucalyptus  timber,  cut 

in  the  log. 
6«.      „       „  „  „     of  other  than  Eucalyptus 

timber,  cut  in  the  log. 

If  a  survey  is  necessary  to  define  the  lease,  fees  have  to 
be  paid  by  the  applicant  for  the  lease,  at  varying  rates  from 
five  pounds  for  a  fifty-acre  block  to  fifty  pounds  for  a  five- 
thousand  acre  block,  and  approved  nuu:hinery  and  plant 
must  be  put  up  of  a  nominal  power  varying  from  eight 
horse-power  for  a  two-hundred-acre  block  to  twenty-five 
horse-power  for  a  five-thousand-acre  block.  The  leasee 
must  also  use  due  diligence  and  despatch  in  removing  the 
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timber  from  hie  lease,  and  employ  an  adequate  numbeir  of 
men. 

Detailed  informatkm  may  be  obtained  on  application  to 
the  Agent^General  in  London,  or  to  tbe  Commissioner  of 
Crown  Lands,  Hobart,  Tasmania. 

•    WATER. 

The  general  rate  for  the  use  of  water  is  one  pound  per 
annum  for  a  flow  of  twenty-four  cubic  feet  per  minute, 
which  is  known  as  a  "  mining  sluice-head." 
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TASMANIAN    TIMBER^ 


MYBTACEAE. 

GUM     TREES    (Eucalypti), 

Eucalyptus  n^ans  well-covered,  because  the  flower-bud 
is  covered  with  a  lid,  which  is  forced  off  when  the  flower 
eicpands. 

Of  all  Tasmanian  trees  Gum  trees  are  tlie  most  remark- 
able, from  the  immense  size  to  which  they  attain,  thedr 
very  general  distribution  over  the  Island,  and  the  wide 
range  of  uses  to  which  their  products  may  be  put.  The 
trunks  of  these  trees  are  straight  and  cylindrical  for  a 
hundred  feet  and  upwards,  with  only  a  small  amount  of 
taper;  the  whole  tree  will  measure  from  two  to  over  three 
hundred  feet  in  height;  the  diameter  of  well-grown  trees, 
varying  from  three  to  six  feet  commonly,  and  up  to  twelve 
and  fifteen  feet  above  the  buttresses.  Piles  have  been 
recently  cut  for  the  Adnkiralty  Works.  Dover,  one  hundred 
and  twenty  feet  long  and  twenty  inches  square.  Bridge 
beams  and  large  wharf-timbers  also  are  cut  on  ''the 
quarter,"  not  sided  down  out  of  the  round  timber,  as  is 
done  with  smaller  European  trees. 

In  Tasmania  tin>ber  is  got  from  the  virgin  forest,  not  from 
plantations  or  artificially-made  forests,  as  sawn^ills  have  not 
been  established  for  a  sufficient  length  of  time  for  secondary 
growths  of  the  Gum  or  Eucalyptus  timber  to  grow  to  their 
full  size.  In  consequence  of  this,  trees  thai  are  somewhat 
past  their  prime  may  be  cut  with  others.  In  aged  trees  the 
first  part  tq  fail  is  the  centre  or  heartrwood,  the  wood  in- 
creasing in  strength  towards  the  outside  of  the  tree,  the 
beet  part  being  the  ring  inside  the  sapwood.  This  is  always 
borne  in  mind  in  getting  or  inspecting  timber;  any  show- 
ing signs  of  being  near  the  heart  is  either  rejected  or  very 
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carefully  tested.  The  growing  tree  and  felled  timber  left 
in  the  bush  is  also  subject  to  the  attack  of  grubs  (the  larv» 
of  beetles),  which  riddle  the  wood  with  small  holes  the  size 
of  a  pin-head.  The  holes  are  so  small  that  the  roughnees 
left  by  the  saw  will  hide  them  unless  carefully  looked  for, 
and  any  timber  showing  them  should  be  rejected.  This  ia 
known  as  "  specky  timber." 

The  timbers  of  the  various  Eucalypti  or  Gum  so  closely 
resemble  each  other  that  it  is  a  matter  of  great  difficulty  to 
say  with  any  degree  of  certainty  from  which  particular 
variety  any  specimen  was  cut.  In  the  two  beet^known 
varieties — Blue  Gum  and  Stringy  Bark — ^the  leaves^ 
flowers,  fruit,  and  bark  are  quite  distinct.  Blue  Gum  is, 
on  the  average,  seven  to  eight  per  cent,  heavier  than  Stringy 
Bark,  though  mature,  slow-grown  Stringy  Bark  will  be 
much  heavier  than  some  specimens  of  Blue  Gum,  so  that 
identification  of  the  wood  after  the  tree  is  cut  up  is  difficult. 

BLUE  GUM  {Eucalyptus  globulus). 

This  tree  takes  its  name  of  globulus  from  the  large  seed- 
vessels,  which  appear  of  a  globular  form  on  the  tree.  It  is 
named  Blue  Gum  because  of  the  colour  of  the  young  growth, 
which  is  of  a  glaucous  blue  tint.  It  is  found  abundantly 
in  the  south-west,  but  ia  not  generally  distributed,  like  the 
Stringy  Bark. 

Blue  Gum  grows  up  to  two  hundred  feet  in  height,  and 
one  hundred  and  twenty  feet  before  the  first  branch  springs, 
with  a  diameter  of  from  four  \/^  ten  feet  at  the  butt.  The 
colour  of  this  timber  when  planed  is  of  a  golden  yellow  to 
purplish  brown  or  buff.  The  grain,  especially  of  the  butt 
of  the  tree,  is  considerably  crossed  and  interlocked;  in  the 
upper  portions  of  the  tree  the  grain  is  freer,  and  splits  well 
when  green.  It  is  especially  eeteemed  for  piles,  owing  to 
the  large  size  that  it  attains,  and  the  comparative  immunity 
it  enjoys  from  the  attacks  qi  the  Teredo.  It  is  also  used 
for  ship  and  boat  building,  the  superstructure  of  wharves 
and  bridges;  builders'  scantlings  of  all  kinds,  joists,  frames,. 
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beama,  floor-boarda;  wheelwrights'  work,  for  naves,  shafts, 
swingletrees,  felloes,  spokes,  and  body  work.  It  is  veiy 
durable,  both  in  the  water — especially  sea-water — and  in  the 
air. 

In  the  Exhibition  held  in  iSobart,  in  1894,  amongst  the 
Government  exhibits  was  a  sample  ol  bridge^ecking  that 
had  been  about  fifty  years  under  foot-traffic,  and  which  wa» 
still  hard  and  sound.  A  timber  also  was  shown  which 
formed  part  of  the  original  Bridgewater  Ferry  punt,  built 
in  1818.  The  punt  had  been  destroyed  by  blasting  about 
fifty  years  before,  and  the  wreck  had  been  lying  on  the 
foreshore,  between  high  and  low  water  mark,  and  where 
there  is  Teredo,  ever  since.  This  timber,  when  cut  out  and 
planed  in  1894,  showed  no  sign  of  decay,  and  beyond  being 
stained  by  the  iron  fastenings  the  wood  was  absolutely 
fresh.  At  the  same  Exhibition  were  shown  bent  shafts, 
turned  naves,  spokes,  and  hammer-handles,  all  cut  from 
Blue  Gum  timber. 

In  Tasmania  the  rainfall  of  different  districts  varies  from 
twenty  to  sixty  inches  per  annum;  the  Government  Rail- 
ways are  ballasted  with  gravel,  and  on  these  railways  Blue 
Gum  sleepers  six  feet  six  by  nine  inches  by  five  inches  have 
an  average  life  of  fourteen  years. 

The  life  of  the  wharf-piling  in  Hobart  is  reported  to  be 
twenty-five  years.  These  piles  are  up  to  eighty  feet  in 
length,  and  are  driven  in  forty  feet  of  sea-water,  where  they 
are  subject  to  the  attacks  of  the  Teredo.  The  oldest  wharf 
now  in  use  was  erected  in  1868,  and  has  stood  till  now 
(1902)  without  renewal.  The  waggon  ferry-steamer  plying 
across  Hobart  Harbour,  built  of  Blue  gum,  has  been  run- 
ning about  fifty  years  without  any  repair  or  caulking  to  the 
hull. 

Throughout  the  country  there  are  several  small  factories, 
where  the  essential  oil  is  extracted  from  the  leaves.  This 
oil  is  exported  for  medicinal  use  and  for  varnish  to  various 
parte  of  the  world,  and  is  probably  the  only  example  in 
which  what  may  be  termed  the  "  by-product  *'  of  a  tree  is 
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utilised  in  Tasmania.  The  Blue  Gum  has  been  largely 
planted  in  Southern  Europe,  South  Africa,  America,  and 
India,  both  for  its  timber — which  it  produces  more  rapidly 
than  almost  any  other  tree — ^and  for  the  beneficial  effect  it 
has  upon  the  climate  of  marshy  and  malarial  districts. 
The  exhalation  of  its  essenitial  oil  and  its  yigorous  circula- 
tion together  purify  the  air,  and  make  the  soil  more  healthy. 

RED   GUM   (Eucalyptus  sUiartiana). 
This  variety  produces  timber  very  similar  to  the  Blue 
Gum,  but  of  a  red-brown  colour.       It  is  not  a  large  treey 
and  is  rather  branching. 

MUELLER'S    GUM    (Eucalyptus  MUeUert). 

This  is  a  fine,  tall,  straight  tree,  with  a  very  heavy  reddish 
timber,  hard  and  strong,  but  does  not  grow  in  quantity  near 
a  shipping  port.  It  is  a  valuable  tree,  and  appears  to  stand 
a  considerable  amount  of  frost. 

STRINGY    BARK    (Eucalyptus  ohliqua). 

The  distinguishing  name  ohliqua  is  from  the  leaf,  the  two 
lobes  of  which  are  unequally  divided  by  the  midrib,  and  the 
foot-stalk  springs  from  one  side  obliquely,  not  from  the 
middle  of  the  end  of  the  leaf.  It  is  termed  Stringy  Bark 
from  its  bark,  which  is  of  great  thickness  and  of  a  fibrous 
nature. 

Stringy  Bark  trees  are  very  n>uch  more  widely  distributed 
through  the  Island  than  the  Blue  Gum ;  growing  over  large 
tracts  of  poor,  hilly  country,  they  attain  to  an  immense 
size,  up  to  three  hundred  feet  in  height  and  from  two  to 
ten  feet  in  diameter.  The  wood  is  on  the  whole  of  a  lighter 
colour  than  Blue  Gum,  and  varies  from  a  pale  straw  to  a 
reddish  brown.  In  appearance  brown  Stringy  Bark  is 
somewhat  like  Oak,  and  it  would  be  a  difficult  matter  for 
most  people  to  distinguish  a  picture-frame  made  of  Stringy 
Bark  from  one  made  of  Oak. 


TASMAXIAN   TIMBERS.  45 

The  timber  varies  very  confiiderably,  according  to  the 
aituatian  and  soil  in  which  the  treq  grows.  In  appearance 
it  is  freer  than  Blue  Gum,  but  lacks  the  purplish  tint,  and 
is  more  subject  to  gum-veins.  It  is  the  most  general 
timber  for  all  sorts  of  conatructive  works  in  this  State.  It 
makes  excellent  piles^  especially  for  freeib  water,  but  is  not 
considered  quite  so  good  aa  Blue  Gum  for  salt  water,  being 
more  subject  to  the  attacks  of  the  Teredo. 

It  is  also  used  for  shipbuilding,  the  construction  of 
wharves  and  bridges,  and  for  railway  sleepers;  for  the 
dado,  flooring,  and  fitting  of  houses,  and  for  furniture;  it 
is  also  an  excellent  wheelwright's  wood.  When  polished  it 
very  much  resembles  Oak,  btit  has  a  more  sparkling  grain ; 
it  has  a  very  pretty  e£Fect  when  used  for  a  ballroom  floor,  or 
for  wainscotting. 

Besides  being  sawn  for  almost  every  purpose.  Stringy 
Bark  is  split  into  fence-raiJa,  palings,  and  shingles.  It  is 
certain  that  if  this  wood  and  the  Blue  Gum,  properly  pre- 
pared, were  exported  to  London,  a  ready  sale  would  be 
found  for  it  for  the  construction  of  carts  and  vans.  It 
would  very  well  take  the  place  of  English  Oak  and  Ash 
used  for  this  purpose,  which  are  every  year  becoming 
scarcer. 

In  the  Tasmanian  International  Exhibition  before-men- 
tioned a  Stringy  Bark  sleeper  was  shown  by  the  Crovemment 
that  had  been  twenty-flve  years  under  traffic.  The  usual 
life  of  this  timber  in  bridges  is  from  twenty  to  twenty-five 
years;  sleepersl  average  about  fourteen  years,  and  none  of 
the  Government  Railway  buildings — some  of  which  were 
built  twenty-seven  years  ago,  chiefly  of  this  timber — have 
yet  been  renewed. 

Wood  Pavement. 

The  Stringy  Bark  of  Tasmania. is  especially  suited  for 
wood-paving.  It  is  preferable  to  Jarrah,  being  quite  as 
durable,  gives  a  better  surface,  and  is  also  lighter  in  weight. 
If  properly  laid  on  a  good  fonndaticm  Stringy  Bark  blocks 
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will  wear  out  two  sets  of  the  Deal  or  Beech  blocks  which 
are  largely  used  in  European  citiee. 

Stringy  Bark  is  evenly  hard  all  through,  the  annual  rings 
of  growth  not  being  so  well  defined  as  in  Fir  timber,  axMl 
there  are  no  alternate  layers  of  soft  spongy  wood  to  absorb 
moisture.  Stringy  Bark  blocks  do  not  polish  under  traffic, 
but  give  a  good  foothold  for  horses.  The  mode  of  laying 
found  most  successful  in  Australia  is,  first,  to  form  a  solid 
concrete  foundation,  accurately  rendered,  to  the  camber  and 
incline  of  the  roadway ;  second,  to  dip  the  blocks  in  boiling 
gas-tar,  drain  them,  and  again  dip  and  drain;  third,  to 
bed  the  blocks,  end  grain  up,  close  together,  in  hot  pitch 
and  tar,  grouting  as  the  work  proceeds  with  hot  tar,  pitch, 
and  sand;  fourth,  to  pay  the  surface  with  a  good  coat  of 
hot  tar  and  pitch,  with  plenty  of  hot,  coarse  sand,  sprinkled 
as  the  work  is  payed.  An  expansive  joint  is  usually  left 
between  the  blocking  and  the  kerb.  Stringy  Bark  blocks 
laid  as  above  will  last  under  heavy  traffic  from  fourteen  to 
twenty  years.  The  Stringy  Bark  paving  of  the  roadways 
of  the  Hobart  Market  building,  laid  in  1853,  are  still  doing 
duty. 

PEPPERMINT  {Eucalyptus  amygdalina). 

This  variety  is  called  amygdalina  from  its  almond-like 
leaves,  and  peppermint  from  the  scent  of  the  leaves,  which 
contain  a  larger  percentage  of  essential  oil  than  those  of  any 
other  Tasmanian  Gum.  This  division  of  the  Eucalyptus 
family  produces  several  very  different  classes  of  timber; 
one  variety,  growing  upon  dry  ridges  and  reaching  a  height 
of  one  hundred  feet,  with  two  to  three  feet  of  diameter, 
supplies  the  moat  durable  wood  of  any  of  the  Giuns  in  the 
State.  It  is  especially  used  for  sinking  in  the  ground,  or 
for  shingles;  and  fence  posts,  in  districts  where  it  can  be 
obtained,  are  always  specified  to  be  of  Peppermint.  The 
wood  is  more  of  a  brown  red  than  the  Blue  Gum  and 
Stringy  Bark. 
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This  quality  of  timber  is  not  to  be  found  in  large  quanti- 
ties at  any  point  of  the  Island  within  easy  reach  of  a  ship- 
ping port. 

GUMTOPPED     STRINGY     BARK 

(Eucalypttu  hatmastoma,) 

A  second  variety  of  the  amygdnlina  division  is  known  as 
Gum-topped  Stringy  Bark  from  the  base  being  clothed  with 
rough  hairy  bark,  like  the  Stringy  Bark,  while  the  upper 
trunk  and  limbs  have  smooth  grey  bark,  like  the  Blue  Gum. 
This  tree  is  very  plentiful  throughout  large  districts  of  the 
Island,  and  produces  fine  straight  timber;  it  grows  up  to 
two  hundred  feet  in  height  and  four  feet  in  diameter. 

The  wood  is  easily  split,  and  when  sawn  makes  excellent 
house-framing,  floor-boards,  skirting-boards,  &c.,  but  it  has 
not  the  strength  of  the  Blue  Gum  or  the  Stringy  Bark; 
neither  is  it  so  good  for  resisting  the  weather.  It  would 
be  an  extremely  valuable  hardwood  for  any  purpose  not 
requiring  the  utmost  strength,  and  makes  good  staves  for 
casks. 

SWAMP    GUM    (Eucalyptus  regnans). 

Swamp  Gum,  another  variety  of  the  amygdalina  sub- 
division, grows  to  a  large  size,  has  a  wood  of  a  light  brown 
colour,  which,  when  kept  dry,  is  of  great  strength,  and  when 
planed  up  and  polished  n^kes  an  excellent  furniture-wood 
for  wardrobes,  &c.,  and  inside  fittings  of  houses.  It  has  a 
bright  sparkling  grain,  and  takes  a  very  good  finish.  This 
wood  is  discredited  chiefly  because  it  is  sometimes  sold  for 
Stringy  Bark  or  Blue  Gum,  and  used  for  purposes  for  which 
it  is  entirely  unfit.  It  is  not  lasting  in  the  ground  or  if 
exposed  to  the  weather. 

WHITE  OR  MANNA  GUM  {Eucalyptus  viminalis). 

A  sort  of  willow;   is  called  viminalis  from  its  growing 
upon  the  Viminal  Hill  of  Rome,  and  White  Gum  is  called  . 
viminalis  from  the  leaves  resembling  those  of  the  Willow 
Viminalis.      Called  White  Gum  from  its  very  white,  silvery 
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bark,  and  Manna  Gum  from  a  peculiar  exudation  from  the 
leaves  and  bark  aon^ewhat  resembling  the  icing  of  a  wedding- 
cake,  and  caused  by  the  punctures  of  insecta  This  tree 
grows  to  a  very  large  diameter,  eight  to  twelve  feet;  the 
timber  is  reddish  when  green,  and  from  a  pale  straw  to  ivory 
colour  when  seasoned.  When  dry  it  is  brittle,  and  does  not 
last  in  the  weather,  and  so  has  the  name  of  being  useless; 
it  is,  however,  a  very  useful  hardwood  for  internal  fittings. 
It  can  be  got  in  wide  planks,  and  when  properly  cut  and 
seasoned  will  stand  very  well.  When  used  for  wardrobes^ 
and  polished,  it  has  much  the  appearance  of  Ash. 

IRON  BARK   (Eucalyptus  sieberiana). 

This  is  a  tree  that  is  locally  distributed  in  the  higher  land 
of  the  north-east,  and  produces  a  very  fair  timber.  The 
trees  grow  from  a  hundred  to  a  hundred  and  thirty  fe^  high 
and  from  two  to  four  feet  in^  diameter,  but  are  not  within 
reach  of  a  shipping  port.  The  timber  is  used  for  general 
construction  works,  piles,  poet  and  rail  fences,  builders' 
scantlings,   &c. 

CIDER  GUM  (Eucalyptus  gunnii). 
Named  from  its  sweet  sap;  is  rather  a  branching  tree, 
from  which  long  planks  cannot  be  obtained.  It  will  stand 
a  considerably  colder  climate  than  the  other  Gums,  and  the 
seeds  are  sometimes  inquired  for  from  abroad  for  sowing  in 
districts  subject  to  frosts. 

WEEPING    GUM    (Eucalyptus    coriacea). 
This  is  a  mountain  species,  and  does  not  grow  to  a  great 
size.     The  timber  is  somewhat  similar  to  the  viminalis  or 
White  Gum. 

The  last  three  varieties  have  been  mentioned  more  with 
a  view  of  completing  \h^  list  of  trees  that  will  produce 
timber  than  for  any  use  they  may  be  commercially.  There 
are  some  three  or  four  other  species  that  do  not  grow  beyond 
the  size  of  a  bush;  but,  besides  producing  essential  oils, 
these  are  only  of  interest  botanically. 
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IDENTIFICATION     OF    TIMBER. 

As  before  meationed,  the  identification  and  differentiation  . 
of  the  above-mentioned  timbers,  if  not  absolutely  impossible, 
requires  a  lifelong  acquaintance  with  the  subject.  The 
present  botanical  classification  is  not  exact ;  each  name  may 
be  said  to  cover  several  Slosely-allied  varieties,  rather  than 
one  specific  kind.  The  bushman  and  the  man  who  lives 
amongst  timber  would  scout  the  idea  of  Gum-topped  Stringy 
Bark  being  called  a  Peppermint;  but  Peppermint  is  a  divi- 
sion to  which  this  tree  comes  nearest  botanically.  Then 
trees,  acknowledged  to  be  of  exactly  the  same  kind,  will 
produce  very  different  timber,  according  to  where  they  grow. 
For  instance,  upon  a  rocky  eminence  or  in  a  sheltered  river- 
bottom,  the  timber  will  differ  in  texture,  in  colour,  in  dura- 
bility, and  in  weight,  according  to  soil  and  situation. 

Then,  as  to  durability.  Timber  cut  when  the  sap  is  in 
full  flow  will  shrink  and  warp  to  a  very  much  greater  ex- 
tent than  that  which  is  cut  when  the  tree,  either  through 
cold  weather  or  from  drought,  is  in  a  dormant  stage;  it 
will  also  decay  more  readily. 

Of  course,  when  a  mill  has  to  be  kept  cutting  logs,  it  is 
difficult  to  arrange  all  the  felling  at  the  most  suitable  time 
of  the  year;  but  if  the  tree  is  ring-barked  six  months  be- 
fore it  is  felled,  the  timber  got  out  of  it  will  be  of  a  better 
quality  than  that  taken  from  a  tree  in  full  growth.  Young 
and  free-grown  trees  wijl  give  a  very  different  class  of  tim- 
ber to  that  got  from  a  slow-growing  tree  of  the  same  class. 
To  these  difficulties  must  be  added  the  fact  that  timber  from 
all  the  varieties  of  trees  before-named  is  put  upon  the 
market  as  "  Tasmanian  Hardwood/'  and  from  the  descrip- 
tions of  the  various  sorts  given,  and  from  the  specific 
gravities  and  strengths  shown  in  the  accompanying  tables, 
it  will  be  seen  that  the  terms  "  Hardwood,"  "  Gum,"  or 
**  Eucalyptus  Timber  "  are  not  terms  under  which  timber 
for  any  special  purpose  should  be  bought. 
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COBTLACEAE. 

MYRTLE  OB  BEECH   (^Fagut  cunninghamt). 

This  is  a  true  Beech,  hut  the  local  name  is  Myrtle, 
prohahly  so-called  from  its  small  dark  leaves.  It  is  a  tree 
that  grows  in  great  abundance  over  the  western  half  of  the 
Island.  It  attains  a  height  of  one  hundred  and  fifty  feet, 
with  a  diameter  of  from  two  to  four  feet. 

The  wood  varies  from  a  greyish-brown  to  a  brown  pink ; 
when  planed,  it  takes  a  beautiful  surface,  and,  like  the 
European  Beech,  always  wears  smooth.  It  is  a  strong, 
close-grained  timber,  and  except  for  the  colour,  resembles 
European  Beech,  but  is  of  considerably  greater  average 
strength.  If  cut  from  a  level  of  eight  hundred  feet  or  up- 
wards above  the  sea,  and  felled  in  the  winter,  it  is  a  very 
fairly  durable  wood  for  outside  work,  but  it  is  apt  to  "  go  *' 
between  wind  and  water.  It  makes  splendid  felloes,  staves 
for  tight  casks,  saddle-trees,  gun-stocks,  and  all  sorts  of 
turnery,  floors,  ski^ings,  and  dados.  The  pinker  tints 
make  handsome  furniture.  The  seasoning  and  treatment 
of  this  timber  should  be  exactly  that  of  European  Beech, 
and  it  must  be  felled  in' the  winter  to  get  the  best  results. 
Although  there  are  such  large  quantities  of  Gunninghami 
to  be  obtained  in  the  Island,  very  little  of  it  has  been  ex- 
ported hitherto;  probably  because  the  chief  beds  of  this 
timber  are  not  hear  a  shipping  port.  It  is  very  generally 
distributed,  and  produces  an  excellent  timber  for  a  variety 
of  purposes.  The  difference  between  the  grey  and  the  pink 
is  hard  to  account  for,  as  they  are  botanically  identical,  and 
there  is  no  apparent  reason  for  the  difference. 

The  railway  from  Emu  Bay  to  Zeehan  now  passes  through 
many  miles  of  Beech  country,  so  that  there  is  a  better  pros- 
pect of  this  timber  being  utilised. 
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ACACIAS 

BLACKWOOD    (Acacia  melanoxylon) . 

Melanoxylofi  means  blackwood.  This  tree  is  very  gener- 
ally distributed,  but  only  grows  in  single  trees  or  in  clumps. 
It  attains  a  height  of  sixty  to  eighty  feet,  and  a  diameter 
of  from  two  to  four  feet.  It  is  of  a  dark-brown  colour,  with 
reddish  rings,  but  sometimes  of  a  lif^ht-brown.  It  has  much 
the  appearance  of  Walnut,  and  makes  an  excellent  furniture 
wood.  Some  trees  are  beautifully  figured.  It  is  used  for 
all  kinds  of  furniture,  including  pianos  and  billiard  tables. 
The  timber  varies  in  quality,  and  the  sort  where  the  reddish 
grain  predominates  is  called,  locally,  "  Pencil  Cedar." 
Again,  a  third  variety,  which  is  of  a  lighter  colour,  lighter 
weight,  and  freer  grain,  is  called  ''  Lightwood.''  These 
three  names  for  varieties  of  the  same  timber  sometimes 
cause  confusion. 

There  is  a  small  but  steady  output  of  this  timber,  and  it 
is  exported  to  the  other  States  of  the  Commonwealth  for 
furniture,  carriage-building,  and  as  staves  for  casks;  but 
there  it  not  sufficient  quantity  of  it,  in  accessible  places,  for 
a  large  trade. 

SILVER    WATTLE    (Acacia  dealhatd). 

So  called  from  its  blue-green  silvery  foliage.  It  is  a  tree 
that  grows  up  to  fifty  or  sixty  feet  in  height,  with  a  diameter 
of  from  twelve  to  thirty  inches,  and  produces  a  somewhat 
porous  timber  of  a  dark-brown  to  a  yellow-brown  colour, 
easily  split,  fairly  tough,  and  used  and  exported  chiefly  f(M: 
cask  stavea  It  is  occasionally  used  for  furniture,  and  when 
polished  has  a  very  handsome  grain. 

This  timber  is  not  to  be  had  in  large  quantities.  The 
bark  is  used  for  tanning. 

BLACK    WATTLE    (Acacia  decurrens). 
Called  "  black  "  from  its  dark  bark  and  dark  green  leaves, 
and  decti^rrens  from  two  lines  "  running  down "  from  the 
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'  base  of  the  leaf-stalk.  .It  produces  a  wood  similar  to  the 
Silver  Wattle,  but  darker  in  colour,  heavier,  and  stronger 
The  bark  is  so  valuable,  and  largely  used  for  tanning,  that 
very  few  large  trees  are  to  be  found.  It  will  grow  to  a 
height  of  forty  feet,  and  a  diameter  of  two  feet.  It  comes 
up  readily  from  seed  in  light  soils,  and  may  be  made  a  profiitr 
able  source  of  income,  if  systematically  cultivated,  for  the 
bark. 


CONIFEBAE. 

HUON   PINE    (Dacrydium  franklinii). 

The  Huon  Pine,  so-called  from  the  Huon  River,  where 
first  found,  and  also  named  after  Sir  John  Franklin,  is  a 
pine  which  grows  to  a  great  size  in  the  river-bottoms  of  the 
West  Coast,  with  a  diameter  of  eight  or  ten  feet,  but  the 
ordinary  size  of  the  tree  will  give  a  plank  of  from  fourteen 
to  thirty  inches  in  width  and  up  to  twenty  feet  in  length. 
The  wood  is  straight-grained,  and  heavy  for  a  pine,  of  a 
bright  yellow  straw-colour,  and  very  full  of  an  essential  oil, 
which  causes  it  to  be  almost  rot-proof.  When  made  into 
furniture,  the  essential  oil  slowly  oxidises,  and  the  wood 
ttims  to  a  smoky-brown  colour  with  age.  It  is  a  splendid 
joiner's  wood,  and  is  especially  useful  for  boat-planking,  ai 
the  teredo  objects  to  the  essential  odl. 

The  supply  is  little  more  than  sufficient  for  the  local  de- 
mand, but  it  is  a  timber  that  is  well  worth  systematic  culti- 
vation. Most  of  the  finest  timber  grows  below  flood-level, 
and  it  is  an  exception  to  the  rule  that  dtirable  timber  does 
not  grow  in  swampy  ground,  Huon  Pine  being  one  of  the  most 
durable  timbers  known.  It  is  not  a  tough  wood,  having 
rather  a  short  fracture,  but  it  steams  and  bends  well.  Some 
trees  will  cut  very  handsome  figured  panels.  It  has  a  strong 
and,  to  some  people,  rather  a  sickly  odotir.  The  logs  are  cut 
in  almost  inaccessible  gullies,  and  floated  down  the  streams 
to  the  seaport,  where  they  are  shipped,  generally,  to  Hobart. 
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KING    WILLIAM    PINE    {Athrotaxis    aelagmoideB    and 
Athrotaxis  eupre88oide9 — Cypre894ike). 

This  pine  is  so  named  from  the  leaf  resembling  the 
selaginela,  an  ornamental  tree-moss  well  known  in  hot- 
houses. It  grows  on  the  high  lands  in  the  north  and  west 
from  two  to  four  feet  in  diameter,  and  forty  or  fiiftj  in 
height.  It  is  not  very  plentiful.  The  wood  varies  in  colour 
from  a  pinkish-yellow  to  pink.  It  is  extremely  light,  and 
has  a  scent  like  cedar,  from  which  it  is  called  ''  Pencil 
Cedar ''  locally.  After  it  is  planed  up,  there  is  a  slight  exu- 
dation of  the  resin.  It  is  used  for  cabinet  and  joiners' 
purposes,  and  for  making  sculls  for  racing-boats.  Notwith- 
standing its  extreme  lightness,  it  has  considerable  toughness 
and  strength^  and  is  very  durable  in  the  weather,  being 
second  only  to  Huon  pine  in  this  respect. 

CELERY     TOP     PINE     (PhyUocladus  Bhomboidalis). 

So  called  from  the  leaves  in  the  young  plant  resembling 
those  of  the  celery.  A  heavy,  strong  pine,  of  a  clear  yellow 
colotir,  useful  .for  boards,  internal  fittings,  or  implements. 
It  is  very  tough,  and  the  shrinkage  so  small  that  the  general 
belief  is  that  it  will  not  shrink  at  all.  The  smaller  trees 
furnish  masts  for  small  vessels.  Though  not  very  plentiful, 
it  is  well  distributed.  This  tree  might  also  be  very  usefully 
cultivated. 

OYSTER  BAY  PINE  (Frenela  rhomhoiiea). 

A  tree  on  the  East  Coast,  deriving  its  name  from  the 
locality  in  which  it  is  chiefly  found.  It  grows  from  ten  to 
fifteen  inches  in  diameter.  The  supply  of  timber  from  this 
tree  is  nominal,  ae  the  trees  have  been  nearly  all  cut  out,  or 
burnt,  but  it  is  a  tree  well  worth  preserving  and  cultivating, 
as  its  limber  is  of  extreme  durability.  It  makee  good  posts ; 
is  also  used  for  hop-poles,  gates,  and  carpenters'  work,  and  is 
a  strong  useful  timber.  It  produces  a  fragrant  reedn  (like 
gum  sanderach)  suitable  for  vamiah. 
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SASSAFRAS  (Atherosperma  moacJuUa). 

This  tree  grows  in  creek  bottoms  to  a  height  of  forty  to 
a  hundred  feet,  and  from  twelve  to  eighteen  inches  in 
diameter.  It  is  a  light  timber,  suitable  for  wooden  pails^ 
brush  ware,  casks,  wooden  screws,  &c.,  and  is  a  good  wood 
for  carving;  but  it  is  essential  that  it  should  be  cut  when, 
the  sap  is  down,  or  it  very  quickly  decays  if  exposed  to 
weather.  The  bark  and  leaves  have  a  pleasant  bitter 
flavour,  and  the  extract  is  used  as  a  ionic. 
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SMALLER  TREES  OF  TASMANIA. 

Producing  useful  Timber,  which  is   not  exported. 


LEATHER     WOOD     (Eucryphia  bUlardieri). 

A  small  tree  twenty  to  forty  feet  in  height,  with  a  trunk 
of  from  twelve  to  thirty  inches  in  diameter,  producing  an 
excellent  pinkish-brown  mottled  wood,  which  ia  very  useful 
in  the  manufacture  of  implements,  being  somewhat  akin 
in  nature  to  the  English  ash,  but  stronger. 


TEA  TREES. 

MELALEUCA    ERICAEFOLIA 
(Leptospermum  lanigerum)  and  (Kunzea  corifolia). 

Called  ''Tea"  trees  because  Captain  Cook's  sailors  are 
said  to  have  used  the  leaves  for  tea. 

These  trees  have  a  brownish  timber,  which  ia  very  lasting, 
either  in  the  ground  or  in  the  water.  The  swamp  tea-tree 
grows  in  salt-water  and  morasses,  and  is  useful  for  sh'elter 
and  the  reclamation  of  land.  The  leaves,  like  others  of  the 
myrtle  tribe,  contain  essential  oils,  amongst  them,  cajeput, 
which  is  used  medicinally.  The  timber  is  used  for  pick- 
handles,  shafts,  wheelwrights'  work,  paddles,  and  small  piles. 

HE-OAK  {Casuarina  suberoaa). 

SHE-OAK  {Casuarma  quadrivalvia). 

These  are  short,  bushy  trees,  growing  usually  through  the 
open  country,  having  a  trunk  of  six  to  ten  feet  and  a 
diameter  of  eight  to  ten  inches.  When  green,  the  colouring 
of  the  wood  is  very  rich;  but  this  fades  to  a  brown  colour 
with  age.     The  grain,  especially  the  medullary  ray,  is  very 
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marked,  giving  the  wood  a  bold  £g\ire.  At  present  it  is 
used  almost  solely  for  firewood ;  but  it  is  fairly  tough,  and 
useful  for  implements,  and  would  cut  small  veneers. 

LANCEWOOD  (Eriostemon  squameus), 

A  tree  of  small  growth,  with  wood  of  a  yellow  colour, 
which  is  fairly  tough,  and  of  a  very  fine  grain;  useful  for 
shafts,  swingle-trees,  and  implements. 

IRONWOOD    {Notelata   ligustrina). 

This  is  a  handsome  tree,  giving  a  trunk  of  ten  or  twelve 
feet,  with  a  diameter  of  from  one  to  two  feet.  The  outer, 
or  sap-wood,  is  yellow,  and  the  heartrwood  of  a  dark  brown, 
getting  darker  with  age.  It  is  extremely  hard,  and  is  used 
in  place  of  lignumk  vitse,  also  for  tools  of  various  kinds. 

HORIZONTAL     (Anodopetalum  higlanduLosum), 

A  small-growing  tree,  which  branches  over  the  surface  of 
the  ground  and  forms  impenetrable  thickets  on  the  West 
Coast.  Before  it  is  thoroughly  dry  it  is  of  extreme  tough- 
ness, almost  impossible  to  break.  It  is  used  for  tool-handles 
and  implements.  When  dry  it  has  not  the  toughness  of 
English  Ash,  or  American  Hickory. 

DOGWOOD  (Fomaderris  apetala), 

A  small  tree  growing  thirty  to  fifty  feet  in  height,  but 
only  up  to  ten  inches  in  diameter.  The  wood  is  similar  to 
that  of  the  English  pear  tree,  and  is  useful  for  carving, 
fine  turners'  work,  and  drawing  instruments. 

MUSK  {Olearia  argophylla), 

A  small  tree  producing  a  hard  brownish  wood  useful  for 
furniture.  Some  of  the  boles  would  cut  veneers  of  good 
figure. 
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HONEYSUCKLE     (Banksia  niarginata). 

This  is  widely  dispersed  over  the  open  country,  and  pro- 
duces a  very  curious  yellow  to  pinkish-brown  wood  of  a 
reticulated  or  netted  appearance.  Larvse  of  certain  moths 
and  beetles  are  so  fond  of  this  tree,  that  it  is  extremely  diffi- 
cult to  get  a  sound  plank  of  any  size. 

TALLOWWOOD    (Pittosporum  hicolor). 

A  small  tree  producing  a  yellow  smooth -grained  wood 
useful  for  implements  and  furniture. 

BOX     (Bursaria  spinosa). 

A  handsome  bushy  tree,  with  white,  sweet-scented  flowers ; 
the  wood  is  ivory  in  colour,  and  of  an  even  grain,  suitable 
for  carving  or  engraving-blocks.  This  wood  is  also  very 
much  eaten  by  larvae,  and  it  is  difficult  to  find  a  tree  over 
ten  inches  in  diameter  that  is  not  perforated. 

NATIVE     CURRANT     (Leptomeria  biUardieri). 

This  tree  grows  little  larger  than  a  bush,  but  produces  a 
very  nice  yellowish-brown  timber  useful  for  small  tools,  also 
for  ornamental  works  and  boat-knees. 

PINKWOOD  OR  ROSEWOOD  (Beyera  vucosa), 

A  small  tree  with  a  reddish  wood,  something  like  the 
Rosewood  of  commerce,  but  of  very  small  size.  It  is  used 
for  ornamental  work  and  tools. 

WARATAH     (Telopea  truncata). 

This  tree  may  be  got  up  to  six  inches  in  diameter.  It  is 
famed  for.  its  flowers ;  but  the  wood  is  also  used  for  orna- 
mental joiners'  work,  and  has  a  very  pretty  grain. 
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LABURNUM     (Goodia  lotifdia). 

NATIVE    LAUREL    (Anopterus  glandulosus). 

MINT    TREE     (Prosthanthera  lasianihes). 

All  the  above  are  small  trees,  occasionally  used  for  in> 
laying  and  turnery. 

NATIVE    BIRCH     {Dodonea  viscosa). 

Has  a  pink  sap  and  a  dark  heart-wood  of  extreme  hard- 
ness, but  this  tree  rarely  grows  to  any  size  in  Tasmania; 
it  is  useful  for  rulers,  turnery,  &c. 

NATIVE  CHERRY  {Exocarjms  cupressiformis). 
This  tree  will  grow  a  trunk  of  six  or  eight  feet  long  by 
ten  inches  in  diameiter;  the  wood  is  a  warm  red  brown.  It 
is  used  in  cabinet  work,  but  is  not  of  comnfercial  value.  Its 
claim  to  notice  is  that  the  fruit  is  spoken  of  as  the  "  Austrsr 
lian  Cherry,"  which  grows  the  stpne  outaide  instead  of  in 
the  centre  of  the  fruit;  though,  as  a  matter  of  fact,  the 
fruit  is  more  like  that  of  the  Yew-tree  than  the  Cherry. 
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TASMANIAN  -  AUSTRALIAN    TIMBERS. 
(A.  O.  Green.) 

Approximate  Breaking  Weights  for  Stresses,  of  Crushing^ 
Shearing,  and  Tension,  in  pounds  per  square  inch,  from 
experiments  of  Professor  Kernot,  Melbom-ne  University.. 


Crushing 

Crashing 

Shearing 

Tension 

Tension 

along 

across 

across 

along 

across 

.  Fresh  cut 

the  grain. 

the  grain. 

the  grain. 

the  grain. 

thegrahoL 

String^}  Bark. 

4400 

-2000 

2000 

10,000 

>» 

.  Dry* 

8000 

4600 

2000 

22,000 

Blue  Gum  . . 

.  Fresh  cut 

— 

— 

— 

— 

»> 

Dry* 

IKXK) 

4600 

2000 

22,000 

Leatherwood. 

.  Fresh  cut 

— 

— 

— 

— 

n 

Dry* 

8U00 

'    .6000 

2000 



Myrtle  .... 

.  Fresh  out 

5000 

— 

— 

10,000 

»f 

.  Dry* 

7000 

4600 

3000 

12,000 

Celery-top 

Pine 

.  Fresh  cut 

4000 

•^ 

>— 

SOOO 

» 

.  Dry* 

7000 

1000 

1400 

12,000 

EUROPEAN    TIMBERS. 


Crushing  along 
grain. 

Tension  along 
grain. 

Tension  across 
grain. 

Min. 

Max. 

Mean. 

Min. 

Max. 

Mean. 

Min. 

Max. 

Mean. 

Ash       dry 

8700 

9600 

9000 

16,000 

19,600 

17,600 

— 

- 

— 

Be«»  . 

7700 

9600 

8600 

11,000 

22,000 

17,000 

— 

— 

— 

Oak 

0600 

10,000 

8300 

9000 

20,000 

13,600 

— 

— 

2316 

Deal  .    „ 

6600 

6600 

6000 

12,000 

18,000 

16,400 

640 

840 

626 

*  Note. — For  Australian  timbers,  and  given  as  an  approxi- 
mate guide,  for  the  breaking  weights  of  Tasmanian  timbers, 
data  for  which  are  wanting.  The  weights  given  for  European 
timbers  are  from  results  obtained  by  the  experimenters 
enumerated  at  the  head  of  the  Table  of  Weights  and  Transverse 
Strengths  on  paee  29. 

For  purposes  or  comparison,  the  "  Shearing  across  the  srain  " 
shown  for  the  Tasmanian  woods  may  be  taken  as  equivalent  to 
the  ''Tension  across  the  grain"  shown  for  European. 
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TRANSVERSE     STRENGTH,     DEFLECTION,     AND 
ELASTICITY. 

(A.  0.  Green.) 


Experiments  made  in  Hohart  in  A(ay,  Jttne,  and  July,  1902. 

Size  of  specimens  30  x  1  x  1  inches,  of  Tasmanian 
timbers  of  the  ordinary  quality  accepted  by  the  Tasmanian 
Government  Railway  Department  for  maintenance  pur- 
poses— the  Deal  and  Oregon  the  best  that  could  be  got. 
The  time  of  each  experiment  was  about  an  hour.  About 
three-fourths  of  the  load  was  put  on  slowly,  with  thirty- 
pound  lead- weights;  then  fourteen  pounds,  then  lighter 
weights,  until  the  breaking  load  was  attained;  all  at  about 
the  rate  of  thirty  pounds  in  five  minutes. 

The  specimens  were  supported  on  fixed  wooden  supports 
of  two  feet  clear  span,  and  the  weights  were  placed  in  a 
scale-pan  hung  on  the  centre  of  the  specimen  by  a  hsdf-inch 
shackle.  The  specimens  weighed  from  half  to  about  a  pound 
each,  but  this  weight  is  neglected  in  the  deductions. 

In  all  the  experiments  but  two  the  sap-side  was  down  and 
the  heart  up.  The  deflection  was  taken  by  meane  of  a 
scale  divided  to  fiftieths  of  an  inch,  standing  on  the  specimen 
and  against  a  fixed  board,  with  a  vernier,  bridging  the  span. 

In  the  accompanying  table  the  symbols  used  in  the 
formidse  are  as  follows: — W  =  weight  in  pounds,  L  = 
length  in  inches,  b  =  breadth  in  inches,  d  =  lepth  in 
inches,  S  =  deflection  in  inches,  /  =  length  in  feet.  S^ 
E  and  A  are  constants  for  transverse  breaking  ''  Strength," 
modulus  of  ''  Elasticity,"  and  for  the  stiffness  of  beams,  the 
deflection  of  which  does  not  exceed  one  four-hundred-and- 
eightieth  of  the  span.  The  last,  A,  is  Tredgold's  formula 
for  the  stiffness  of  beanihs,  which  is  often  quoted  in  tables  for 

European  timbers  where  depth  in  inches,  d  =    /  ^^  ^  ^  and 

8      =    tqtt-      8*^=   the  breaking-weight  of  a  beam  1  foot 

X  1  inch  X  1  inch,  supported  at  the  ends  and  loaded  in  the 
centre. 
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In  the  diy  woods  the  elasticity  was  unimpaired  to  |  of 
breaking  strain;  in  the  green  ones  to  about  a  half. 

The  nature  of  the  fracture  in  each  case  will  be  seen  from 
the  illustrationa  Tasmanian  trees  are  very  large,  and  may 
be  got  quite  free  from  knots  and  with  the  grain  evenly  hard, 
80  that  the  above  may  be  taken  as  ultimate  breaking-weights 
of  w^-selected  timber  free  from  shakes  and  defects. 

The  results  obtained  for  Deal  could  not  be  got  in  ordinary 
work,  except  with  small  scantlings,  chiefly  owing  to  the 
presence  of  knots;  also,  from  the  tzees  being  small,  the 
hard  grain  may  be  at  many  angles  in  a  single  plank.  From 
these  causes  the  timber  does  not  give  evenly  throughout,  and 
a  large  plank  will  not  carry  so  much  weight  in  proportioo 
to  its  size  as  a  small  one  will,  in  which  these  causes  of  failure 
have  been  eliminated. 


TASMANIAN    AND    OTHER    TIMBERS. 
(A.  O.  Grbbn.) 
Arranged  in  order  of  stiffness  from  the  deflections  of  specimens 
one  inch  square,  supported  at  ends,  span  two  feet  and  load 
one  hundred  pounds  in  centre  of  span. 


Name. 


W  =  100  lbs. 

Deflection 

inches. 


Breaking 
load, 
lbs. 


DeflectiODB 

at 
breaking. 


Swamp  Gum    dry 

Stringy  Bark „ 

Leatherwood   „ 

Stringy  Bark fresh  cnt 

Bine  Gum    dry 

Oregon  Pine    „ 

Yellow  Deal  ^annnal  rings  yertical*  „ 
Yellow  Deal—annual  i&gs  horizon- 
tal*  dry 

Blue  Gum fresh  cut 

Myrtle  or  Beech  dry 

Ash,  Bnglish „ 

Celery  Top  Pine „ 

Oak,  English „ 

Beech,  English    „ 

King  WUliam  Pine   „ 


•100 
■116 
•160 
•168 
•170 
•180 
•188 

•196 

•106 

•210 

•Silt 

•238 

•843t 

•267t 

•666 


6661 
610i 
643 
341 

6eoi 

379 
363 

304f 
326i 
49H 

d87f 


188 


1 

0 

6 

1 

1 

86 

0 


11 
12 
1-4 

11 


1^666 


*  Cut  side  by  side  from  one  Deal. 

t  Calculated  from  the  yalue  of   B  given  in   tfolesworths'   Engineering 
Pocket  Book. 
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The  values  given  in  the  preceding  tables  for  S,  the  trans- 
verse strength  of  a  beam  supported  at  the  ends,  and  loaded 
in  the  centre  of  the  clear  span,  are  for  breaking-weights«  but 
the  working  load  should  never  eocceed  one-third  of  this  for 
static  loads  or  one-sixth  for  moving  loads;  it  is  usual  prac- 
tice to  take  one-fourth  for  static  and  one-eighth  tor  moving 
loads.  The  practice  for  railway  bridges  is  one-fifth  for  static 
and  one^tenth  for  moving  loads. 

To  find  the  deflection  that  any  weight  in  the  centre  of 
span  will  cause  in  a  rectangular  beam  of  any  of  the  woods 

W  L  ' 

l^ven  in  the   table,   supported  at  the  ends— e    =    ^bd»E 

Multiply  the  weight  in  pounds  by  the  cube  of  the 
length  in  inches^  and  divide  the  product  by  the  product 
of  four  times  the  breadth,  by  the  cube  of  the  depth  and  by 
the  value  given  for  E  in  the  table. 

To  find  the  breaking-weight  in  a  rectangular  beam  of  any 

4bd*8 

of  the  woods  given,  loaded  in  the  same  way,  W  =       l 

or  multiply  four  times  the  breadth  by  the  square  of  the 
depth  by  the  value  given  for  S,  and  divide  the  product  by 
the  length  in  inches.  Or,  by  using  the  column  S  ^  multiply 
the  breadth  by  the  square  of  the  depth  in  inches  by  S^,  and 
divide  the  product  by  the  length  of  span  in  feet;   or,  by 

bdSS** 

formula  W  =  — i — 

Again  given  the  span  in  feet,  the  load  in  pounds,  and  the 
breadth  in  inches,  of  a  beam,  to  find  the  depth  in  inches,  so 
that  the  beam  shall  not  bend  more  than  one-fortieth  of  an 
inch    to    a    foot>    or    one    four-hundred-and-eightieth     pf 

ita    span,     the     formula     is    V  '^- »     or     multiply     the 

square  of  the  length  in  feet  by  the  load  in  pounds 
by  the  value  given  for  A,  and  divide  the  product  by 
the  breadth  in  inches;  this  will  give  the  cube  of  the  depth, 
and  the  cube-root  will  be  the  result  required. 

It  must  be  remembered  to  add  half  the  total  weight  of 
the  beam  itself  to  the  load  tor  the  total  centre  load  upon  the 
beam  in  all  cases. 
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SEASONING  AND  SHRINKAGE. 

Rankin's  "Machinery  and  Millwork,"  page  471:  — 
Seaaoning  for  carpemtera,  two  years;    for  joiners,  four 

years,  and  often  n>uch  longer. 
Shrinkage   2   to  8%   transverse,   usually   3% ;    lose  of 
weight  6  to  40%. 
Molesworth's     "  Engine  rs*     Pocket-book,"     page     113, 
Mahogany,  Walnut,  or  Oak  seaaoning:  — 

Inches  of  Thicknesa    f     J'    f    f    J'     1'    IJ'    2*    3'    4' 
Months  of  Time  12    13    14  16   20    24    30    36   46   62 

Barlow  gives  the  shrinkage  of  Oak  as  3%  for  the  butt,  5% 
for  the  top,  and  the  loss  of  weight  as,  at  least,  a  third  in 
drying. 

T.  A.  Knight,  in  "  Philosophical  Transactions,"  vol.  107, 
pi  269,  shows  that  Ash  and  Beech  cut  on  the  back,  or 
parallel  to  the  rings  of  growth,  shrank  14%  of  the  width,  and 
warped;  while  the  same  cut  on  the  quarter,  or  acit)88  the 
rings  of  growth,  shrank  3^%  of  its  width,  and  did  not  warp. 

Tredgold  quotes  Rondelet's  experiments,  showing  that 
ordinarily  dry  Fir  will  expand  up  to  1^%  of  width,  and  Oak 
to  1^%,  under  ordinary  changes  in  the  dampness  of  the 
atmosphere. 

Tasmanian  timbers  lose  from  22%  to  40%  of  their  weight 
in  drying.  The  usual  allowance  for  the  shrinking  of  Tas- 
manian hardwood  is  from  half  an  inch  to  an  inch  to  the  foot, 
or  4  to  8% ;  but  this  is  only  a  rough  geberal  assumption,  and 
no  exact  experiments  have  been  made  for  the  determipation 
of  the  shrinkage.  It  is  known  generally  that  it  varies  con- 
siderably in  the  different  timbers,  that  of  Celery-top  Pine 
being  the  least,  and  that  of  Stringy  Bark  probably  the 
greatest;  while,  from  the  same  kind  of  tree,  timber  grown 
on  good  moist  land  will  shrink  more  than  that  grown  upon 
poor  rocky  soil,  and  the  young  wood  more  than  that  of 
matured  trets.  It  would  be  very  useful  indeed  if  the  per- 
centage of  shrinkage,  both  radially  and  along  the  rings,  were 
settled  by  experiment,  for  each  kind  of  timber. 

With  regand  to  seasoning  (most  Tasmanian  timber  is  sold 
uneeasoned),  the  practice  in  England  is  given  above,  but 
after  the  length  of  time  allowed  for  seasoning,  for  carpentry 
and  the  rougher  sorts  of  work,  the  joiners  will  either  season 
for  several  years  more,  or  further  dry  the  timber  in  a  hot 
room  before  using  it.  During  the  time  of  drying,  the  timber 
is  carefully  stacked  with  numerous  slats  between  the  planks, 
and  sufficiently  weighted  to  keep  it  from  buckling.       As  has 
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been  before  stated,  one  of  the  essentials  of  placing  Ta»- 
manian  timber  on  the  European  market  in  plank  is  that  it 
should  be  well  seasoned  and  properly  ftacked  during  tne 
seasoning. 

The  length  of  time  given  above  as  the  practice  of  air- 
seasoning  in  Europe  may  be  shortened  to  a  few  months  by 
the  upe  of  properly-constructed  drying-rooms,  in  which  green 
timber  can  be  stacked,  slatted,  weighted,  and  dried,  at  a 
temperature  of  from  100°  to  140^  Fahrenheit.  The  room 
should  be  so  arranged  that  the  atmosphere  within  it  may 
be  kept  saturated  with  moisture,  in  order  that  the  outer  part 
of  the  timber  shall  not  dry  before  the  inner;  this  can  be 
very  readily  done  by  the  use  of  exhaust-steam.  Towards 
the  end  of  the  process  the  moisture  should  be  gradually 
diminished,  and  the  timber  allowed  to  dry  off,  and  cool 
slowly.  There  is  little  doubt  but  that  excellent  results 
would  be  obtained  at  a  very  moderate  cost  from  this  treat- 
ment. 

SUNDRY  WEIGHTS  OF  ROUND.  SPLIT,  AND  SAWN 
TIMBER.— (A.  O.  Grrbn.) 

Blue  gum  Pile«  at  75  lbs.  a  cubic  foot. 
Diameter  in  feet  and  inches—    1'  0'    1'  4'    1'  8*   2'  0'    2'  6*   »'  C   4'  (/ 
Weight  per  foot  run  of  pile 

in  pounds About  59       104     163     236     368      630     942 

Number  of  running  feet  to 

a  ton About  38      21^      13}     9^         6       4^       2^. 

Stringy-bark  piles  weigh  about  69  lbs.  a  cubic  foot,  or  say  10  per  cent, 
less  than  blue-gum. 

Other  Tasmanian  woods  weigh  from  55  lbs  to  70  lbs.  a  cubic  foot  in  the 
log. 

One  foot  super,  or  board  measure  of  hardwixni  freah  cut  weighs  5}  lbs. 
to  6  lbs. 

8i  cubic  feet  or  100  feet  super  of  fresh  cut  stringy-bark  weighs  about  560  lbs. 
8i  ,,         100  „        dry  stringy  bark  „  450  lbs. 

H  „        100  „        imported  deal  „  373  lbs. 

THE  FOLLOWING  QUANTITIES  WEIGH  ABOUT  A  TON. 

Timber. 
Cubic     Super. 
feet.       feet. 

33'    or  400  of  hardwood  is  usually  considered  a  ton  ==  68  lbs.  a  cubic  foot. 
32 '  6  or  390  of  fresh  cut  stringy-bark  =  68  *  7  lbs.  a  cubic  foot 

36-     or  360  of  fresh  cut  blue  gum  =  74*     „  „ 

32*    or  384  of  fresh  cut  bis ck wood  =70*     „  „ 

37-3  or  448  of  fresh  cut  wattle  =  60'     „  „ 

50*    or  600  of  imported  pine  or  deal  is  usually  considered  a  ton  =  45  lbs. 

a  cubic  foot. 
66'    or  792  of  deal  dry  enough  for  use  is  considered  by  English  builders 

a  ton  =  34  lbs.  a  cubic  foot. 
60*  t«  72'  or  840-864  of  deal  thoroughly  dry  weighs  a  ton  ==  30  to  32  lbs. 

a  cubic  foot. 
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,  Sleepers^  Potts,  and  Rails. 

No.  to  Cubic 

a  ton.  feet. 

12*34  blae  gum  sleepers'     7'      X  lO*  X  6'.         1  deeper  s  2 '4306,  and 

weighs  18*2  lbs. 
13*3  iitringy.bark  sleepers  7'       X  10*  X  5'.         1  sleeper  =  2*4305,  and 

weighs  168  lbs. 
14-7   blue  gum  sleepers       6'0' X    9*  X  6'.         1  sleeper  =  2*031,    and 

weighs  152  lbs. 
16*      stringy-bark  sleepers 6' 6*  X    9*  X  6*.         1  sleeper  =  2*031,    and 

weighs  14u  lbs. 
27-2    stringy-bark  posts       T      X    7' X  5'x2'.  1  post      =1*191,    and 

weighs  82*2  lbs. 
51       stringy-bark  fence  rails  9'      X    7'  X  2' XK1*55  rails  =  1  cubic  foot. 
70  „  „        9*     X    6*  X  2'Xi'.  2-     rails  =  1  cubic  foot. 

Firewood. 

80  Cubic  feet  of  green  gum  weigh  about  a  ton. 
100  Cubic  feet  of  dry  gum  „        „        „ 

Staves. 
No.  to 
a  ton. 

5oi  S^*"J*     .  o'  t  ^  1'    ^  1'     [  Al>o«t  134  .taves       =  1  cubic  foot. 
432  Blackwood  2'  8'  X  4'    X  1        f  ' 

^  2[*'V*      .  oT  ^  %  ^  1^  \  About    8    staves       =  1  cubic  foot. 
256  Blackwood  3'  2'  X  5^'  X  l-fs  i 

S2S*"^^     A'^.^^X^Y'      Ubout    8    staves       =  1  cnbic  foot. 
256  Blackwood  4  0*  X  4^'  X  1       j 

Stringy'-barh  Palings. 
808  palings  6^  X  &  J  ^  palings  split  from  a  billet  6*  X  2*'  X  2' at  the  end. 

4^       r      e'  X  s'  [  "       '»     *P^**  *^™  *  *'^^®'  ^  ^  ^*'^  U'atthe  end. 

Shingles. 
40  bundles  of  96  each,  3840  shingles  to  a  ton  ;  each  bundle  weighs  )  cwt. 

Aftple  Cases. 
Long  Apple  Gaie~ 
Ko.to 
a  ton, 
768  top,  bottom,  and  side  palings    2'  4-  X  7*.  X . }",      26  =  1  cubic  foot. 

665  ends  and  divisions 1'  2'  X  7'  X  V*      SO  =  1  cubic  foot. 

Timber  for  90  long  apple  cases  weighs  about  a  ton. 
Timber  for  145  half  cases  weighs  about  a  ton. 

Dump  Apple  Case — 
Vo.to 
a  ton. 
12*21  side  palings 1'  8*  X  7'  i  X  J'.  38i  =  1  cubic  foot* 

896  top  and  bottom  paUngs   1'  8'  X  H'lX  \%  27    =  1  cubic  foot. 

460  ends  1' 3'  X  9i'.X  J',  14    =  1  cubic  foot. 

Timber  for  100  dump  apple  cases  weighs  about  a  ton. 
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HOBAET    PRICES. 


LOGS— Per  100  feet  super. 

Gam  or  Hardwood Ss.  9d.  to  At, 

BlackwotKl    lOir. 

Huim  Plae    14«. 


PILES. 

Is.  to  2«.  6d,  B,  foot  ran  for  small. 
2s.  iid.  to  4s.  tid.  a  foot  ran  for  large. 


SGANTLINGS^Per  100  feet  saper. 

Gum,  Qaarteringr    bs. 

„     Large    Is.  to  10*. 

,,     Bridge  beams   10«.  to  20*. 


ONE-INCH   BOARDS— Per  100  feet 

Gum Green,  7s. ;  dry,  8*.  dd, 

„      Tongued  and  grooved  ...  11*. 

„      Weatherboards,   dressed  8*.  Qd. 

Hoon  Pine,  1-inch  boards ids. 

Blackwood,  „  26s. 


SUNDRIES. 

Gam,  Cart  shafts Ss.  per  pair. 

„      Cart  felloes   8rf.  each. 

„      Spokes  ...    10*.  per  100. 

„      Fence  poHts  40*.  to  60*.  per  100. 

„      Fence  rails    :)0*.  per  100. 

„      6-ft.  palings 7*    6e2.  per  100. 

„      e-tt.  palings 8*.  6d,  per  100. 

„      Sawn  lathes 10*  per  1000. 

„      Shingles 10*.  6d.  per  1000. 


STAVES. 

Wattle  stoves,  2  ft.  8  ins 8*.  per  100. 

„  4ft 10*.  per  100. 

Blackwood  staves,  3  ft.  2  in.  ...  12*.  per  100. 
Gam  Top,  called  White  Oak, 

2ft.  8in 8*.  per  100. 
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LIST  OF  TASMANIAN 


Local  Name. 

Family. 

Species. 

Length  and 
diameter  of  trnnlc 

BKEOH  or  MYRTLB 

Corylaoe® 

Fagtu  cnnnlnghamii 

40  ft.  X  8  ft.  to  4  ft. 

BIRCH 

SapindesB 

Dodonaaa  viBOona 

8ft.  X  6  In. 

BLACK  WATTLE 

LegaminoiiD 

Acacia  docurrens 

Wft.  X  lft.6in. 

BLACKWOOD 

^ 

H      melanoxylon 

soft.  X  8  ft.  to  4  ft. 

BOOBYALLA                           ( 

Myoporaoes 
LeguminoMB 

Myoporum  iDsulare 
Acacia  longlfolia 

8  ft.  X  6  in. 
4  ft.  X  8  in. 

BOX^ATIVR 
DOGWOOD 

PlttOSpOPMB 

6  ft.  X  1  ft.  6  In. 

RhamnefB 

Pomaderris  apetala 

10  ft.  X  lOin. 

GUM.  BLUB 

Myrtace« 

EacaljrptUB  globulus 

180  ft.  X  8  ft.  to  6  ft. 

„      CIDER 

^ 

,.        gunnli 

80  ft.  X  8  ft. 

„      IRONBARK 

f» 

M         Bieberiana 

40ft.  X  4  ft 

„      MUELLER'S 

muellerl 

80ft.  X  3ft. 

„       PEPPERMINT 

„         amygdalina 

100ft.x8ft.to«ft. 

H       RED 

"        1 

„        stuartiana  ?         ) 
„         acervula              ) 

60ft.  X  8ft. 

„      STRINGY  BARK 

*« 

obliqua 

180  ft.  X  3  ft.  to  6ft. 

„      TOPPED      STRINGY 

"        { 

M         hfemastoma  ?       ) 
„        amygdalina  var.  i 

100ft.  X  8ft,to4ft. 

BARK 

„       HWAMP 

n 

regnans 

100  ft.  X  8f.  to  8ft. 

„       WEEPING 

1 

„         coriaoea               ) 
„         iwudflora            ) 

10  ft.  X  8  ft. 

„      WHITE 

H 

„         vimlnalls 

80  ft.  X  3ft  to  6  ft. 

HE-OAK 

Caanarineee 

Casnarinen  suberosa 

4ft  X  1ft, 

HOLLY  or  COFFEE  PLANT 

Rubiaoea) 

Coprosma  hlrtella 

3  ft.  X  6  In. 

HONEYSUCKLE 

ProteaceiB 

Bauksia  marginata 

6  ft.  X  1  ft.  to  3  ft. 

HORIZON  PAL 

SaxlfragesB 

AnodopetAlum  btglandulosum 

18  ft.  X  10  in. 

lEONWOOD 

OleaceBB 

Notel8Ba  llgustrina 

18  ft.  X  1  ft.  6  in. 

LABURNUM 

Leguminoaie 

Goodia  latifolia 

8ft.  X  ein. 

LANCEWOOD 

RutacesB 

Erioetemon  squameus 

80ft.  X  8iB. 

LAUREL,  NATIVE 

SaxlfragesB 

Anopterns  glanduio«us 

8  f  t.  X  6  in> 

LEATHER.WOOD 

Eucryphia  blllardieri 

10  ft.  X  1  ft. 

MINT-TREE 

LabiatflB 

Profltanthera  lasianches 

3  ft.  X  6  in. 

MUSK 

Composite 

Olearia  argophylla 

6  ft.  X  1  ft  6  in. 

NATIVE  CHERRY 

SaotaletB 

Exocarpus  cupreaslformis 

6  ft  X  1  ft. 

' 

RubtacfWB 

Coprosma  microphylla          ) 

NATIVE  CURRANT 

Epacrideae 

Lupoopogon  richel 

3  ft  X  6  In. 

8antale» 

Ijeptomcria  blllardieri          ) 

„         PEAR 

ProteacesB 

Hakoa  aclcularis 

„         PEPPER 
PINE,  CELERY-TOP 

Mafmolie® 

Drimys  aromatlca 

6  ft.  X  1  ft. 

Conifene 

Phyllocladus  rhomboidalls 

85  ft  X  1ft  to  3  ft 

„        HL^ON 

^ 

80ft  X  8ftto6ft 

H        KING  WILLIAM 

^ 

Athrotaxls  sle^iginoldes 

80ftXlftto6ft. 

„       OYSTER  BAY 
PINKWOOD  or  ROSEWOOD 

^ 

Frenela  rhomboidea 

10  ft  X  6  in.  to  1  ft 

Euphorbiacee 

Beyera  Tlacosa 

18  ft  X  1  ft 

PRICKLY  MIMOSA 

Leguminos» 

Acacia  diffusa 

4  ft  X  6  in. 

SASSAFRAS 

Monimiaoefft 

Athemspemia  moechata 

16  ft  X  1  ft.  to  8  ft. 

8CENTWOOD 

Apocynew 

Alyxia  buxlfolla 

8  ft  X  8  in.  to  6  In. 

SHE-OAK 

Caauarinee 

Casuarina  quadriralvls 
Acacia  dealbata 

6  ft  X  1  ft  6  in. 

SILVER  WATTLE 

LeguminoMB 

18ftxlft6in. 

TEA-TREE 

Myruoe© 

Leptospcrmum  lanlgemm 

10  ft  X  6  in. 

„ 

„ 

Kunsea  corifolia 

10  ft  X  6  in. 

M 

Melaleuca  glbbosa 

10  ft  X  6  In. 

tt 

n 

„         squarosa 

10  ft.  X  1  ft 

,, 

n 

„        ericaBfolla 

80  ft  X  8  ft. 

WARATAH 

ProteaoeiB 

Telopea  truncata 

8  ft.  X  6  In. 

WHITE  WARATAH 

^ 

Agastaohys  odorata 

8ft  X6Ul 

WHITEWOOD                          ) 
TALIX)W-WOOD                       1 

Plttoaporen 

Plttonpomm  bioolor 

6  ft.  X  1  ft 
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TIMBER  TREES.— (A.  O.  Green.) 


Strengtb. 


Speciflo 
OiHTity. 

Well 
seasoned, 


Well 

seasoned 

samples 

weight  per 

oobio  ft. 


Remarks  as  to  nse,  &c. 


97ir-9804 


9050 
3300-2744 


fOOO-SSOO 

9400 
9400 
3200 
2600 

2280 

190O-99O0 

1800-9400 

1400-8000 


[1646 
H788 


3000 


3200 


•«2-*85 


■9 
•616 


•837 
•744 

•84-1-09 
•700 
•896 
1-001 

75-1-039 

ro«2 

•77-1-06 
•776-- 8 

•776--86 


•7-. 76 


•676 
•700 
•876 

•801 

•7 

•675 
•790 


•789 


2300 

•65--7 

41-44 

1218 

•629 

33 

1019 

-886"-385 

21-24 

•636 

39 

-75 

47 

•662 

41 

•663 

"41 

•775 

48-49 

•801 

50 

•652 
•801 


lbs. 
39-54 


56 
37-10 


52 
46 

62-68 
44 

55-60 

63 

46-65 


48-51 
4»-54 

44-48 
61 

42 
44 

58 

"so 

42  U4 

"42 

49 


41 
50 


General  carpentry,  cooper's  work,  fumltnre,  2  varieties,  red  and 

while.    Plentiful. 
Tamery,  inlaying,  Ac    Common. 
Ornamental  wood,  with  variety  of  eolonis.    Common. 
A  handsome  Joiner's  and  cabinet-maker's  wood.    Common. 

Tough,  suitable  for  wooden  hoops,  &c.    Common  on  coast. 

Turners.     Engraving  blocks,  &c.    Common.  [north. 

Mathematical  instrumentB,  cabinet  and  turner's  work.     Common  in 

Buildings,  railways,  bridges,  furniture,  Ao.    Plentiful. 

Inside  work. 

Buildings,  railways,  bridges,  furniture,  Lc.    Plentiful. 


Most  durable,  suitable  for  all  purposes.    Plentiful. 

Suitable  for  carpenters.  Joiners,  house  fittings,  floors,  Ac.     Plentiful. 

Plentiful.    Very  strong  wood  for  nslde  w  ork . 
Common.    Capentry  and  fencing. 

For  carpenters,  joiners,  house  fittings,  floors,  Ao,    Plentiful. 
Cabinet-maker's  and  ornamental  work ;  bold  figure.    Common. 

Cabinet-maker's  and  ornamental  work.    Common. 

A  tough  elastic  wood  for  implements,  tools,  &c.    Common. 

Pulleys'and  bearing  blocks,  similar  to  lignum  vita.    Common  N.E. 

Turnery  and  inlaying. 

Turnery  and  Implements.    Common. 

Ornamental  work.  [Coast. 

A  light,  tough,  and  elastic  wood  for  implements,  &c.    Common  West 

Ornamental  work. 

Handsome  wood,  for  Joiner's  and  cabinet-work.    Common. 

A-red  brown  wood  for  cabinet-work.    Common. 

Turnery  and  tools ;  handsoAie  grain.    Common. 

Turnery,  Ac- 
Common  North  and  West. 

A  dense,  strong  pine  :  general  carpentry.     Common  N.and  W. 
Durable  pine,  often  handsomely  figured.    Common  W.  Coast. 
Extremely  light,  strong,  straight-grained.    Common  W.  Coast. 
A  strong  pine  for  frammg,  poles,  &c. ;  very  durable.    Local,  East 
Tools,  turnery,  Ac  [Coast. 

Ornamental  and  implements.  [mon. 

PUin,  llght-ooloured,  good  for  carving  if  felled  in  the  winter.     Com- 
A  sweet-soented  wood  for  sachets,  &c.    Local,  North  Coast. 
A  handsome,  ornamental  wood  for  cabinet-work.    Common. 
Straight-grained,  elastic  wood,  of  general  utility.    Common. 
A  tough  wood  for  implements,  tools,  Ac    Common. 


Turnery  and  Inlaying. 
Engravers,  Ac 
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BOTANICAL 'DESCRIPTIONS  OF  ETCALYPTL 
Bt  l.  rodway. 


EucalyptxM  globviits  (Lahillardiere), — Tall,  erect  tree,  even  in 
exposed  situations,  tenaiii|(  to  preserve  a  preponderating  main- 
stem  till  the  higli  forest  age  is  reached,  the  branches  few  and  acutelv 
diverging;  bark  deciduous.  Mature  foliage  alternate,  stalked, 
lanceolate,  acute,  oblique.  6  to  12  inches  long,  1  to  2  inciies  wide. 
Flowers  solitaiy  in  the  leaf  axils.  Outer  operculum  smooth^ 
shed  while  the  bud  is  approaching  maturity;  calyx  and  inner 
operculum  rough,  warted,  and  obscurely  four-ribbed;  mature 
calyx  about  |  inch  in  diameter;  anther-cells  parallel.  Fruit 
broadly  obconic,  }  to  1  inch  in  diameter ;  capsule  slightly  pro- 
truding ;  valves  obsolete.  In  Eastern  Victoria  the  common  torm 
of  this  tree  bears  a  three-flowered  umbel  in  the  axil,  the  flowers 
being  half  the  size  recorded  in  the  type,  and  less  warted.  In 
Tasmania^  where  this  species  and  E,  vtminalis  are  mixed,  a  form 
will  occasionallv  be  found  consisting  of  odd  trees  in  which  the 
flowers  are  in  threes,  the  operculum  and  fruit  quite  smooth,  and 
•the  fruit  about  i  to  i  inch  in  diameter,  the  valves  much  pro- 
truding. This,  though  veiy  close  to  the  Victorian  form,  may 
be  a  hvbrid. 

Eucalyptus  vimindlis  (Lahillardiere). — Very  variable,  rarely 
exceeding  50  to  70  feet ;  tending  to  diffuse  branching.  Bark  usually 
smooth  and  deciduous,  but  sometimes  scaly  and  persistent,  even 
to  the  upper  branches.  I^eaves  obli<]ue.  lanceolate  2i  to  6  inches, 
narrow  to  broad.  Flowers  usually  in  tnrees,  in  the  axils,  seldom 
the  umbel  bearing  many  flowers.  Operculum  smooth,  about  as 
long  as  the  cal^x,  dome-shaped  to  pointed:  calyx  smooth,  obconic, 
about  2  to  4  lines  long ;  anther-cells  parallel.  Fruit  3  to  5  lines 
diameter,  hemispheric;  valves  of  the  capsule  protmdinjz. 

Eucalyptus eortokcea (A,  Cunningham),  E,  paudfiora  (Sieher.)^ 
Attaining  in  favourable  situations  60  to  70  feet ;  much  branched, 
and  rather  spreading.  Bark  smooth,  and  deciduous  from  the 
base.  Leaves  alternate,  oblique,  lanceolate,  and  usually  rather 
broad,  4  to  8  inches  long,  the  pnmaiy  veins  bold,  few,  nearly  a» 
large  as  and  nearly  parallel  with  the  midrib,  giving  the  leaf  a 
penninerved  appearance.  Flowers  many,  in  axillary  umbels^ 
Operculum  hemispheric,  very  short;  calyx  hemispheric,  about  3 
lines  diameter;  anther-cells  diverging;  stamens  all  or  nearly  all 
complete.  Fruit  pear-shaped,  about  4  to  6  lines  long;  capsule- 
sunk. 

Eucalypttts  sieberiana  (F.  v,  MUeller), — A  tree  often  attain- 
ing a  considerable  sisie,  the  main  stem  tending  to  predominate, 
but  not  as  much  so  as  in  £.  globulus.  Bark  persistent,  thick, 
and  furrowed  to  the  branches.  Leaves  alternate,  oblique,  lanoeo-^ 
late,  rather  broad,  4-^  inches  long;  the  veins  not  numerous, 
much  smaller  than  the^midrib,  and  coming  off  and  travelling  at 
a  very  acute  angle.  Flowers  many,  in  axillary  umbels,  the- 
common  stalk  much  flattened;  operculumvery short, hemispheric. 
Calyx  hemispheric,  about  2  lines  diameter;  outer  stamens  with- 
out anthers;  anthers  with  diverging  cells.  Fruit  pear-shaped>. 
capsule  sunk,  about  4  to  6  lines  diameter. 


TA8MAMAN    TIMBERS.  7^ 

Eucalyptus  hamastoma  (Smith). — A  tall,  erect  tree,  the  main 
stem  preponderating :  branches  few  and  sub-erect.  Bark  smooth, 
deciduous,  except  horous  towards  the  base.  Leaves  lanceo- 
late, oblique,  about  6  inches,  veins  few,  obtuse,  obscure,  netting 
freely.  Flowers  many,  in  axillarv  axils,  the  common  stalk  rather 
long  and  flat.  Operculum  short,  hemispheric ;  calyx  hemispheric, 
about  2  lines  diameter,  on  a  relatively-long  stalk.  Outer  stamens 
barren;  anthers  with  divergent  cells.  Fruit  broadly  pear- 
shaped,  3  to  .4  lines  diameter,  the  rim  broad  and  red,  capsule 
nearly  level ;  the  valves  usually  protruding. 

Eucalyptus  ohligua  (VReritier). — In  shady  situations,  with  a 
tall,  preponderating  stem,  branches  sub-erect;  in  the  open,  a 
meaium-sised  tree  with  spreading  branches,  and  an  undefined 
stem  in  the  branching  portion.  Bark  normally  persistent,  thick 
and  fibrous  to  the  upper  branches ;  at  an  altitude  the  bark  tends 
to  become  thinner  and  more  deciduous,  even  to  the  base.  Leaves 
4  to  5  inches  lon^,  ovate,  acute,  oblique,  very  unequal-sided ;  veins 
few,  freely  netting.  Flowers  many,  in  axillary  umbels;  oper- 
culum very  short,  convex ;  calyx  about  3  lines  diameter,  tapering 
into  the  stalk.  Stamens  all  perfect;  anthers  with  diverging 
cells.      Fruit  pear-shaped,  about  4  lines  diameter ;  capsule  sunk. 

Eucalyptus  regnans  (F.  v,  MUeller),---A  tree  attaining  very 
large  proportions,  with  a  preponderating  stem,  except  where 
C^wn  in  open  lowlands.  Bark  thin;  fibrous  at  the  oase,  de- 
ciduous above.  Leaves  in  the  typical  tree  ovate-lanceolate, 
oblique,  about  2  inches  long,  rather  thick;  veins  few,  obscure; 
in  aberrant  forms,  the  leaves  are  broad  and  veiy  oblique. 
Flowers  many,  in  axillaiy  umbels.  Operculum  short  and  convex. 
Calyx  obcomc,  about  2  lines  diameter.  Stamens  all  perfect; 
antner-cells  diverging.  Fruit  turbinate,  or  sometimes  approach- 
ing a  pear-shape,  about  2^  to  3  lines  diameter. 

Eucalyotus  amygdalina  (Lahillardiere), — Most  variable  in 
stature,  flowering  when  a  small  shrub,  or  attaining  100  feet  or 
more;  stem  preponderating,  except  m  some  open  situations, 
where  the  branches  may  spread.  Bark  thick,  persistent,  ana 
fibrous  in  the  typical  form,  deciduous  and  smooth  from  the  base 
in  some  narrow-leaved  forms,  but  not  in  others  {E.  linearis, 
Denh.),  I^eaves  very  variable,  narrow  lanceolate  m  the  type, 
but  varying  from  narrow  linear  to  ovate;  nearly  equal-sided,, 
veins  few  and  obscure,  2  to  4  inches  long.  Flowers  many,  in 
axillary  umbels:  operculum  short,  convex;  calyx  hemispheric, 
mostly  2  lines  diameter,  sometimes  more,  anther-cells  diverging. 
Fruit  nearly  hemispheric,  rarely  tending  to  pear-shaped,  about 
2i  lines  diameter ;  capsule  level  with  the  rim.  or  slightly  sunk. 

Eucalyptus  mUdleri  (T,  B,  Moore). — A  tall,  erect  tree,  with  a 
preponderating  stem,  in  suitable  situations  attaining  even  200^ 
feet  height.  Bark  deciduous,  smooth  from  the  base.  Leaves 
oblong,  nearly  or  quite  equal-sided,  thick  and  shiny,  alternate 
and  stalked.  2  to  3  inches  long.  Flowers  three  together,  in 
axillarv  umbels,  the  stalks  all  very  short.  Operculum  short, 
hemispneric,  and  usually  with  a  blunt  central  point.  Calyx 
hemispheric,  about  4  lines  diameter ;  anther-cells  parallel.  Fruit 
turbinate  (whiptop-like).  about  i  inch  diameter,  valves  usuidly 
protruding.  This  tree  difFers  but  slightly  in  structure  from  E. 
vemicosa,  Hooker,  and  may  be  but  a  luxuriant  form. 

Eucalyptus  umigera  (Hooker). — A  tall,  erect  tree,  with  a  pre- 
ponderating stem.      Bark  smooth  and  deciduous.  Leaves  oblong,. 
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equal-sided,  and  about  2  to  3  inches  long  in  sub-Alpine  situations, 
but  gradually  becoming  even  linear  and  6  to  9  inches  long  at  a 
lower  elevation.  iTowers  three  together,  in  axillaiy 
umbels,  the  stalks  and  common  stalks  long.  Operculum 
from  very  short  and  nearly  flat  to  hemispheric  and  umbonate 
{centrally  projecting);  according  to  elevation.  Calyx  in 
sub-Alpine  plant  narrow  ovate,  and  much  constricted 
below  the  rim,  about  i  inch  long.  Fruit  similar  in  shape, 
but  about  t  inch  long;  the  capsule  much  sunk.-  In  luwipna 
forms  the  fruit  is  sub-globose,  and  about  i  inch  long,  with  the 
capsule   slightly   sunk;    anther-cells   parallel. 

Eucalyptus  aeervula  {Hooker,  not  of  Sieber). — A  medium-sized 
tree,  with  a  strong  tendency  to  branch,  close  to  E.  gunnii,  and 
comoined  with  it  by  von  Mueller  and  some  Continental  botanists. 
Bark  smooth  above,  coarsel^r  scaly  below.  Leaves  broadly 
oblong,  thin,  and  rather  shining,  often  undulated,  equal  or 
nearlv  equal  sided.  2  to  4  inches  long.  Flowers  many,  in  axillary 
umbels.  Operculum  hemispheric^  with  a  well-developed  apex. 
Caljrz  2  to  3  lines  diameter,  hemispheric;  anther-cells  parallel. 
Fruit  obcpnic,  3  to  4  lines  diameter;  capsule  slightly  sunk. 

Eucalyptus  risdoni  (Hooker.) — A  small  to  medium-sized  tree, 
with  a  branching,  often  drooping,  tendency.  Leaves  in  the 
topical  form  apposite  and  connate,l>ut  often,  without  reference  to 
size  or  locality,  becoming,  except  where  very  young,  alternate, 
stalked,  oblique,  narrow,  ovate-lanceolate,  few  ana  obscurely 
veined,  2  to  6  inches  long.  Flowers  many,  in  axillary  umbels. 
Operculum  very  shorty  nearly  flat,  and  rough.  Calyx  about  3 
lines  diameter,  hemispheric ;  anther-cells  diverging.  Fruit 
hemispheric,  or  sometimes  pear-shaped,  about  4  lines  diameter; 
capsule  haraly  or  not  at  all  sunk.  Closely  allied  to  E.  amy g da- 
Una  (^Labmardiere),  and  combined  with  it  by  von  MUeller, 

This  completes  the  list  of  Euca^ypts  that  attain  size  enough  to 
yield  timber. 


LOCAL  NAMES  AND  GENERAL  APPEARANCE  OF 
GUM  TREES. 

Local  Namss. 

Blus-gum. — E.  globulus  (Labillardiere^, 

White-oiim. — E.   ritntno/M  (LahiUardiere). — This  is  also  called 

Mnnna-gum  and  8wamp-gum. 
WBBPiNo-iiUM.— -B.  coriacea  (A.  Cunningham). 
Iron-bark. — E.  sifheriana  (F,  v.  Miieller). 
GuM-TOPPBD    Stringy. — E.    hamnstoma    (Smith).       Also    called 

White-topped  Stringy. 
Stringt-bark. — E.  obliqua  {VHeritier). 

SwAMP-GUM. — E.  regnans  (F.  v.  MUeller).    Also  known  as  Moun- 
tain Ash,  Gum-topped  Stringy,  Peppermint-topped  Stringy, 

Ac. 
Black     Pbppermint. — E.     amygdaXina    (Labillardiere).      This 

usually  includes  all  Peppermints  with  stringy-bark. 
White  Peppermint. — E.  linearis  (^Dehnhart).   Peppermints  with 

narrow  leaves  and  smooth  white  bark,  the  persistent  portion 

at  the  base  seal  v. 
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BiiUX  Pbppkriiint. — E.  risdoni  var  elaia.    Also  known  as  White- 
gam  and  Cabfaj|ige-gum. 
Rei>-guii. — E.  acervula  (Hooker). 
Mountain  Rkd-gum. — E.  Milelleri  (Moore). 
Dbooping-gum. — E.  risdoni  (Hooker). 
Ctoes-oum. — E.  gunnii  (Hooker). 
Mountain  Pxfpebmint. — E.  coccifera. 

E.  umigera  (Hooker).  E.  cordata  (LahUlardiere),  and  E.  verru- 
cosa (Hooker),  nave  not  yet  received  senerally-accepted 
popular  naines,  and  will  be  referred  to  nere  as  the  Urn- 
bearing,  Heart-leaved,  and  Dwarf-^m  respectively. 
Blue^gum  is  usually  easilv  recognised  in  the  forest  by  its  erect 
habit,  the  stem,  even  in  the  branching  portion,  remaining  dis- 
tinct, and  the  branches  few  and  erect.  This  habit  is  shared  by 
few  other  species,  and  from  those  it  may  be  distinguished  by  the 
character  of  the  bark,  which  is  scaly  and  never  fibrous  at  the 
base,  and  above  smooth,  green  to  grey,  and  stripping  off  in  long 
ribbons.  Stringy-hark,  on  the  other  hand,  except  where  close 
growth  compels  it,  seldom  acquires  the  same  erect  preponderating 
stem ;  the  branching  is  more  copious  and  spreading,  and  the  bark 
in  the  typical  forms  persistent,  and  fibrous  to  the  upper  branches. 
In  trees  at  a  considerable  elevation  the  bark  is  less  persistent,  and 
in  many  cases  is  shed  from  close  to  the  base,  but  the  base  is  still 
fibrous.  The  Peppermints  vary  greatly,  and  are  primarily  dis- 
tinguished in  the  open  by  their  small  leaves ;  in  critical  cases  refer- 
ence will  have  to  be  made  to  the  scientific  description  to  avoid 
error.  Black  Peppermint  has  the  erect  habit,  ana  a  persistent, 
dark,  fibrous  bark  to  the  upper  branches,  but  forms  are  constantly 
met  with  where  the  persistent  bark  is  not  as  copious.  Stunted 
forms  of  this,  which  flower  when  merely  shrubs,  have  a  tendency 
for  the  bark  to  turn  scaly.  White  Peppermint  has  a  much  more 
branching  and  spreading  tendency,  the  bark  white  and  smooth 
from  the  base,  where  the  persistent  bark  is  coarsely  scaly.  Blue 
Peppermint  has  the  habit  and  bark  of  the  last,  but  the  leaves 
are  much  larger  and  broader,  and  the  fruit  larger;  it  is  a  oon- 
n€K:ting-link  with  Drooping-gum,  which  again  has  the  same 
habit  and  bark,  but  the  leaves  are  in  pairs  opposite  one  another, 
and  joined  at  the  bases.  Mountain  Peppermint  is  very  similar 
to  Blue  Peppermint,  but  the  leaves  are  still  broader,  and  the 
fruit  very  much  larger,  and  often  three  together,  a  feature  not 
found  in  other  Peppermints.  Suximp-gum  is  the  name  g^ven  to  a 
perfect  series  of  forms  connecting  Black  Peppermint  with 
Stringy-bark.  In  the  typical  form  the  habit  is  that  of  Blue-gum, 
but  the  persistent  bark,  though  thin,  is  fibrous,  and  continues  a 
considerable  distance  up  the  stem;  but  in  parts,  however,  the 
bark  is  deciduous  from  close  to  the  base,  and  strips  off  above  in 
ribbons,  as  in  Blue-gum,  leaving  besides  the  more  critical  details 
merely  the  basal  bark  for  identification.  Iron-bark  has  the 
habit  of  a  lar^  Stringy-bark,  but  the  persistent  bark  is  nearly 
black,  ver]?  thick,  and  coarsely  furrowed.  It  occurs  only  on  the 
North-Eastem  portion  of  the  State.  Gum-topped  Stringy  is  very 
similar  to  the  latter,  but  tends  to  be  more  erect  in  habit,  and  the 
bark  is  less  coarse  and  less  persistent.  It  also  is  confined  to  the 
same  localitjr.  The  name,  when  applied  in  other  parts,  refers 
to  other  species.  Weeping-gum  varies  in  habit,  being  erect,  with 
a  preponderating  stem  in  damp  forests,  and  much  branched, 
spreading  and  drooping  in  the  open.     The  bark  is  smooth  from 
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the  base,  and  green  to  nearly  white  in  colour.  To  distingniah  it 
it  is  very  necessary  to  examine  the  leaves,  the  itfirallel  venation  of 
which  at  once  separates  it  from  an;jr  form  but  Iron-bark. 

White-gum  seldom  exceeds  the  dimenaions  of  a  small  tree,  with 
a  much  branched  and  spreading  habit — the  main  stem  soon  lost 
in  branches.  The  bark  varies  in  deciduousness,  is  sometimeB 
smooth  and  white  from  the  base,  sometimes  persistent  to  the 
upper  branches;  this  persistent  bark  is  never  tibrous^  but  more 
or  less  scaly.  The  leaves  of  this  tree  are  most  variable:  they 
run  from  the  shape  and  size  of  a  typical  Blue-gum  to  small  and 
narrow- linear,  as  in  narrow-leaved  I'eppermints.  Reference  is 
already  made  in  the  botanic  description  of  Eucalyptus  globulus 
to  the  probable  hybridisation  with  this  species. 

The  Cider-gum  of  the  Midlands  and  Lake  Country  is  more  of 
the  character  of  a  lar^e  bush,  seldom  exceeding  20  feet.  The 
bark  is  smooth  and  white  from  the  base ;  some  forms  have,  when 
oung.  large  round  leaves  opposite  in  pairs,  and  joined  at  the 
^ase.  out  this  seldom  continues  long  after  the  flowerinc  period  is 
roacned.  The  leaves  of  this  Qum  are  not  oblique,  but  equal- 
sided,  and  the  flowers  are  always  three  together. 

Ited-gum  is  very  closely  allied  to  the  last,  and  in  Australia  is 
often  considered  but  a  form  of  it.  It  is  a  small  to  medium  sized 
tree,  much  branched  and  spreading.  The  bark  is  persistent 
more  or  less  up  the  stem,  and  is  coarsely  scaly.  The  kaves  are 
equal-sided,  shining,  and  often  undulated  on  the  margin.  The 
flowers  usually  six  to  eight  together.  The  name  Red-gum  has 
merely  a  local  significance,  as  it  has  no  relationship  to  the  various 
Bed-gums  of  Australia. 

Mountain  lied-gum  is  a  different  tree  altogether ;  it  has  a  ten- 
dency to  a  tall  central  stem,  but  is  much  influenced  by  surround- 
ings, attaining  a  height  of  150  feet  in  some  parts,  dwindling 
down  to  a  mere  shrub  in  others.  The  bark  is  smooth  from  the 
base,  green,  blotched  with  red-brown.  Diparf-gum  is  very  close 
to  this  in  rorm  of  organs,  but  appears  to  maintain  a  distinct 
character.  It  seldom  exceeds  3  to  5  feet  in  height.  Leaves  are 
small,  nearly  round,  opposite  but  stalked,  equal-sided,  thick,  and 
shiny.  The  flowers  are  solitary  or  three  together.  It  appears 
to  occur  only  on  the  sub-alpine  plains  of  the  West  and  South- 
West. 

The  Urn-bearing  gum,  at  an  altitude  of  about  2000  feet,  is 
exactly  similar  to  the  Mountain  Red-gum  in  general  appearance, 
both  of  habit,  bark,  and  foliage,  but  the  fruit  is  shaped  like  a 
Grecian  urn.  Below  this  altitude  the  bark  becomes  ashy-white, 
the  leaves  long  and  narrow,  and  the  fruit  approaches  the  fruit  of 
White-gum.  The  Heart-leaved  gum  is  a  small,  erect  tree,  with 
a  smooth  bark,  the  old  bark  being  shed  in  scales.  The  leaves  are 
pale  and  opposite  in  pairs,  but,  unlike  those  of  Drooping-gum, 
are  not  united  by  their  bases. 

L.  RODWAY. 
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NOTES  ON  TASMiiNIAN  CONCHOLOOY. 

Bj  C.  Hedlet,  P.L.S. 

(Bead  June  10th,  1902.) 

(Issued  June  17th,  1902.) 

(Plate.) 

The  study  of  Tasmaniao  conchology  has  been  facilitated 
bj  an  excellent  catalogue  published  last  year  bj  the  late 
Prof.  Tate  aud  Mr,  W.  L.  May  in  the  Proceedings  oC  the 
Linnean  Society  of  New  South  Wales.  Therein  certain 
species  ascribed  to  Tasmania  by  the  Hev.  J.  E.  Tenison 
Woods  were  rejected  from  the  fauna  chiefly  because  no  later 
observer  had  taken  them.  Though  apparently  of  foreign 
origin,  their  exclusion  could  not  be  wholly  justified  until 
that  origin  was  ascertained.  At  the  inyitation  of  Messrs.  A. 
MoWon  and  W.  L.  May  I  undertook  their  examination. 
From  the  result  it  appears  that  five  West  Indian  species  were 
supplied  to  Tenison  Woods,  which  he  erroneously  described 
as  Tasmanian,  aud  as  new  to  science.     They  are  : — 

Plburotoma.  WELDIA.KA,  T.  Woods,  Proc.  Boy.  Soc.  Tas., 
I87t>  (1877),  p.  137,  identical  with  Drillia  fucata,  Reevo,. 
Conch.  Icon.  PI.  xx.,  f.  169. 

Ethalia.  tasmanica,  T.  Woods,  Proc.  Roy.  Soc.  Taa., 
1876  (1877),  p.  146,  is  the  common  West  Indian  Modulm 
modulus,  Linne. 

Adeokbis  picta,  T.  Woods,  Proc.  Roy.  Soc.  Tas.,  187(> 
(1877),  p.  146,  is  Chloro8tomafasciatu9,  Born,  Woods's  type 
answers  well  to  fig.  2a  of  PI.  63  of  Fisher's  Monograph  in 
the  "  Coquilles  Vivantes." 

AsTELE  TURBiNATA,  T.  Woods,  Proc.  Roy.  Soc.  Tas.,  1870 
(1877),  p.  145,  is  Chlorostoma  scalare,  Anton,  another  well- 
known  West  Indian  shell. 

Semelb  wabbuetoni,  T.  Woods,  Proc.  Roy.  Soc.  Tas.,  1876 
(1877),  p.  158,  is  Codakia  orbicularis,  Linne;  a  common 
An  til  lean  species 

An  examination  of  the  type  of  Turbo  cucullata,  Ten. 
Woods,  Proc.  Roy.  Soc.  Tas ,  1877  (1879),  p.  121,  shows  it  t> 
be  T,  zadiatus,  Gmelin ;  a  shell  common  to  tropical  Queens- 
land. Another  unrecorded  svnonym  of  this  appears  to  be 
T.pallidus,  Perry,  Conchology,  1811,  PI.  49,  f.  6. 

Having  inspected  the  type  of  Chione  macleayna,  T.  Woods, 
Proc.  Roy.  Soc.  Tas.,  1879,  p.  38,  I  consider  it  identical  with 
C.  siutchburyi,  Qray ;  a  common  New  Zealand  species,  and 
therefore  probably  not  Tasmanian. 

Allpobtia  expanba,  Ten.  Woods,  Proc.  Roy.  Soc.,  Tas., 
1876  (1877),  p.  28.  At  my  request  Miss  Lodder  sent  me 
some  examples  of  this  species.    The  material  receifed  cor- 
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responded  exactly  to  Wood's  description,  and  was,  I  belieye, 
rightl)r  identified.  It  is  certainly  not  a  mollusc,  but  a 
planarian.  Mj  friend,  Mr.  T.  Whitele^ifge,  considered  that  it 
IS  probably  Polyedia  australU,  Schmarda.  It  bad  better  be 
excluded  from  the  moUuscan  catalogue. 

The  existence  of  the  order  Heteropoda  in  Tasmanian 
waters  has  been  overlooked  by  Tate  and  May.  The 
occurrence  in  Bass  Straits  of  a  species  of  Fi&oboida  is  noted 
by  Macdonald.  Trans.  Eoy.  Soc.,  Edinburgh,  xxiii.,  1862,  p. 
5,  pi.  i.,  ff.  1-4. 


EissoiNA.  OBBTBUDis,  Ten.  Woods,  Pro.  Boy.  Soc,  1876. 
p.  146.  This  species  approaches  B.  elegantvla^  Angas ;  whether 
or  not  intermediate  forms  unite  these  two,  I  leave  to  the 
decision  ot  those  better  acquainted  with  the  speciea  The 
illustration  published  by  Tryon  is  very  bad  ;  possibly  it  was 
based  on  a  different  species.  I  add  a  drawing  of  the  type 
specimen  in  the  lasmanian  Museum. 

Cyclostrema  wbldii,  T.  Woods.  It  is  generally  admitted 
that  this  and  C.  australe^  Angas  are  synonjmus.  Tate  and 
May  regard  the  latter  as  having  priority,  but  Pritchard  and 
Gatliff  award  it  to  C  weldii.  As  a  matter  of  fact,  C.  weldii 
was  published  Feb.  27th,  1877,  and  C  auatrale  on  June  1st, 
1877. 

Tboghus  bingens,  Menke  Fischer,  in  the  Coquille 
Yivantes,  Troque,  1879,  p.  214,  notes  this  species  from  "  He 
Yan  Diemen."  It  is  not  included  in  any  Tasmanian 
catalogue. 
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NOTE  ON  EUCALTPTUa  LINEAtaa.DWSNBABDT, 

(A  Supposed  Tasmanian  Species.) 

By  J.  H.  Maiden,  Director  Botanic  Gktrdens,  Sydney, 

Corresponding  Member. 

(Bead  July  8th,  1902.) 

(Issued  July  23rd,  1902.) 

In  a  paper  entitled  **  The  Common  Eucalyptus  Flora  of 
Tasmania  and  New  South  Wales,"  read  by  me  before  the 
Australasian  Association  for  the  Adyancement  of  Science  at 
its  Kobart  meeting  last  January,  I  drew  attention  to  a  small 
smooth-barked  Mount  Wellinji^tun  tree,  closely  related  to 
Eucalyptus  amygdalina,  Labill.,  and  considered  to  be  E. 
linearis,  Dehnhardt. 

I  have  recently  received  for  study,  from  the  Imperial 
Natural  History  Museum  of  Vienna,  a  type  specimen  of 
Dehnhardt's  species,  which  is,  however,  in  bud  only.  The 
original  label  m  Dehnhardt's  handwriting  is  in  German,  of 
which  the  following  is  a  translation  : — 

**  I  pray  you  read  my  description  in  the  Catalogue.  The 
tree  is  40ft.  high,  with  a  slender  stem,  and  flowers  the  second 
time." 

The  reference  to  the  **  Catalogue"  is  doubtless  to  the 
**  Catalogus  plantarum  horti  Camaldulensis,"  which  contains 
the  description  of  the  species,  and  which  I  have  given  in  fall 
in  my  paper  already  referred  to.  The  work  in  question  was 
published  at  Naples,  and  I  understand  the  Hortus  Camal- 
dulensis was  a  garden  near  that  city.  The  first  edition  was 
published  in  1829,  and  the  second  in  1832,  and  should  be 
noted  in  case  any  claims  for  priority  arise. 

Dehnhardt's  plant  is,  without  doubt,  a  cultivated  one,  and 
bearing  in  mind  the  marked  way  in  which  seedling  Eucalyptus 
plants  differ  from  their  parents,  it  is  not  likely  to  be  absolutely 
identical  with  the  Mount  Wellington  plants  to  which  it  has 
been  referred.  The  idea  becomes  stronger  with  me  that 
E,  linearis,  Dehu.,  will  prove  to  be  a  perfectly  smooth-barked 
form  of  E,  amygdalina,  with  unusually  thin,  linear  leaves. 
If  so,  this  form  of  E,  amygdalina  might  be  named  var. 
linearis. 

My  researches  in  European  herbaria  in  regard  to  this 
genus  has  brought  to  light  another  named  species  which  is 
con-specific  with  E,  linearis.    It  is  E.  pulehella,  Desf ontaines. 

The  original  work  not  being  in  any  Australian  library,  I 
obtained  a  copy  of  the  descriptioa  from  Kew.  It  is  as 
follows  :— 

"  Eucalwius  pulehella,  Desf.  Bamulis  filiformibus;  foliis 
alternis,  lineari-subulatis :  floribus  axillaribus,  umbeHatia, 
operculo  convexo,  mucrone  obtuso,  brevissimo. 
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''Bamuli  filiformes,  paniculati.  Folia  iiocias  2  longa,. 
liDeam  1  lata,  utriDC^ue  acuta.  Petioli  breves.  Flores  in: 
umbellulas  axillares  dispositi.  Pedunculus  commuuis  folio 
multotiea  bre^ior,  10-12 — floi*us." 

(Cat  Hort.  Paris.    Ed.  3,  408,  1829.) 

Dehnhardt  contracts  this  description  into : — 

**  Eucalyptus  pulchella,  Ramulis  filiformibos*;  foliis 
alternis  lineari-subulatis.  Bamulis  filiformibus  panicularis. 
Folia  uocias  2  longa,  lineam  1  lata.'' 

(Dehnh.  Cat,  PL  Hort.  Camald.     Ed.  2,  p.  20.*) 

Walpers'  description,  published  in  1845,  is  also  adapted 
from  the  original,  and  is  as  follows : — 

"  Ramulis  fiiiformib.  foil,  alternis  lineari-subidatis,  florib- 
axillarib.  umbellatis;  operculo  convexo,  mucrone  obtuso 
brevissimo.— Crescit ?  " 

(WeApera' Bepert.    III.     927.) 

Bentbam  perhaps  saw  the  species,  but  he  pronounces  it  to 
be  "  very  doubtful " 

I  have  recently  received  some  specimens  from  the  Vienna- 
Herbiirium  labelled  *'  E.  p^ilchella,  Hort.,  Kew."  They  are 
iu  bud,  and  are  identical  with  E.  linearis^  Dehn. 

Undoubtedly  the  name  pnlchella  was  well  bestowed,  for  the 
specimens  have  especially  long,  narrow,  linear  leavef*,  which 
are  very  graceful. 

The  upshot  of  my  investigation  is  that : — 

E.  linearis,  Dehnhardt,  and  E.  pulchella,  Desfontaines,  are 
specifically  identical.  Both  were  named  from  plants  raised 
in  Europe.  In  my  Australasian  Association  for  the  Advance- 
ment of  Scienco  paper  I  have  put  forth  a  plea  for  a  final 
investigation  by  Tasmaniau  botanists  as  to  whether  a  certain 
Mount  Wellington  tree  is  identical  with  E.  linearis,  Dehnh., 
and,  if  so,  whether  it  is  con-specific  with  E,  amygdalina, 
Labill. 

*  In  my  A. A. A. 8.  Taper  I  quote  R.puleheUa.  and  also  E.  rubrieaulit,  as  they 
follow  Dehnhanlt's  description  of  E.  linearis,  Aly  identification  of  K.  pulehdla  is 
given  below.  I  Iiatu  also  seen  E.  rubrieatUis,  Desf.,  which  is  not  [identical  ^ith. 
E.  linearis,  and  may  not  be  a  Kucalyptus  at  all. 


81 

ITOTES  ON  SOME  BEMARKABLE  TASMANIAN 
INVERTEBRATES. 

By  Abthxtb  M.  Lbi,  F.E.S.y  etc. 

(Read  July  8th,  1902.) 

(Issued  July  23rd,  1902.) 

(Plate,) 
Under  the  above  heading  I  propose  from  time  to  time  to 
igive  notes  on  some  remarkable  Tasmanian  insects,  acd 
probably  other  invertebrate  forms  of  life.  The  notes,  when- 
ever possible,  will  be  illustrated  with  sketches.  The  present 
deals  with  one  of  the  walking-stick  insects,  being  the  first 
cecord  of  the  occurrence  of  this  remarkable  family  {Fhaa* 
midce)  in  Tasmania. 

Acrophylla  taamaniemis,  n.  sp. 

Of  a  dingy,  testaceous  brown  ;  wings  black,  costal  area  on 
its  basal  half  variegated  with  yellow  and  black,  the  outer 
half  testaceous  brown.  Antennse  very  finely  pubescent. 
gQHead  without  granules,  anterior  half  wrinkled  ;  ocelli 
absent.  Antennee  thin,  joints  2B  in  number,  first  the  length 
of  second  and  third  combined,  second  slightly  more  than 
half  the  length  of  third,  terminal  joint  almost  the  length  of 
the  three  preceding  combined.  PVothorax  not  quite  as  long 
as  head,  surface  wrinkled,  and  with  a  few  very  small 
granules.  Mesothorax  more  than  twice  the  length  of  pro- 
thorax  and  head  combined,  with  small  scattered  spines. 
Tegmina  nearly  three  times  as  long  as  wide,  apex  rounded, 
concealing  about  half  the  length  of  the  folded  wings.  Wings 
about  once  and  one-half  as  long  as  wide,  the  costal  area  about 
one- third  of  the  whole.  Abdomen  about  two-thirds  of  the 
total  length  of  body,  fifth  segment  inflated  on  each  side 
posteriorly,  sixth  raised  in  middle  of  base ;  anal  styles  long, 
parallel-sided,  somewhat  wavy,  apex  rounded.  Meso-  and 
metasternum  with  a  few  small  granules ;  ovipositor  longer 
than  three  apical  segments.  Legs  long  and  thin,  anterior 
femora  serrate,  the  others  with  small  spines,  of  which  the 
largest  are  on  the  middle  of  the  upper  surface  ;  tibiae  feebly 
fipinose  (the  anterior  almost  bare  of  spines),  the  intermediate 
each  with  a  large  tooth  on  the  upper  surface  before  the 
middle. 

Lengths  in  millimetres : — Head,  8  [•Si]  ;  prothorax,  7 
[5] ;  mesothorax,  31  [19] ;  metathorax,  16  [18]  ;  abdomen 
(exclusive  of  anal  styles),  89  [54]  ;  antennsd,  26  [ll^]  ;  anal 
styles,  20  [8]  ;  anterior  femora,  39  [23],  tibia,  42  [261; 
tarsi,  16  [11]  ;  intermediate  femora,  28  [18],  tibice,  30  [18], 
tarsi  13   [8|] ;    posterior  femora,  34  [20],  tibice,  38  [22J, 
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tarsi,  15  [10]  ;  tegmina,  19  [2^] ;  inngs,  20  [3] ;  totol  Ungth 
(including  anal  styles),  170t  [102]. 

Habitat,  Bumie. 

(Presented  to  the  Tasmanian  Museum  bj  Miss  Dora 
Shoobridge.) 

The  specimen  (a  female)  appears  to  be  somewhat  dis- 
coloured, as  there  are  traces  of  green  on  the  mesothoraz 
under  surface  of  tegmina  and  an^I  styles  ;  the  ovipositor  is 
also  somewhat  damaged.  The  large  tooth  of  the  intermediate 
tibise  is  single  on  the  left,  h\it  doubie  on  the  right. 

The  species  appears  to  be  allied  to  A.  chronus  (West- 
wood,  Catalogue  of  PhasmidsB,  p.  114,  supplementary  plate  V., 
fig.  2),  but  should  be  distinct  on  account  of  the  posteriorly 
inflated  fourth  abdominal  segment  and  large  teeth  of  the 
intermediate  tibiee.  From  Westwood's  figure  it  differs  in  the 
shape  of  the  tegmina  and  length  of  wings ;  the  latter,  how- 
ever, are  described  as  being  very  variable  in  length.  The 
colours  of  the  wings  are  very  different  to  those  given  for 
chroniu,  the  membranous  portion  being  entirely  black,  whilst 
in  the  figure  it  is  drawn  (and  also  so  described)  as  being 
variegated.  The  serrations  and  spines  of  the  legs  are  also 
very  different  to  those  on  Westwood's  figure. 

An  immature  specimen,  evidently  belonging  to  this  species, 
was  presented  to  the  Department  of  Agriculture  hj  Mr. 
W.  C.  Weymouth.  Its  antennee  consist  of  but  24  joints  each. 
The  spines  and  serrations  of  the  legs  are  the  same  as  in  the 
type,  even  to  the  peculiar  dentition  of  the  intermediate 
tibiee.  The  tegmina  <>pd  wings  are  very  small,  of  almost 
equal  size  and  shape,  and  of  a  dull  greenish  yellow,  with 
thickened  edges,  they  look  like  scales.  The  general  colour  of 
the  bodj  is  rather  paler  than  that  of  the  type. 

*  The  lengths  giyen  in  brackets  are  those  of  the  immature  specimen, 
t  It  is,  therefore,  the  longest  (although  not  the  largest)  insect  at  present  known 
to  occur  in  Tasmania. 
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NOTE  ON  A  SPECIES  OP  EUCALYPTUS  NEW  TO 
TASMANIA. 

Bt  J.  H.  Maiden,  F.L.S.  (Cobb.  Mbmbbb), 

Director,  Botanical  G-ardens,  Sydney. 

{Bead  September  %tK  1902.) 

(Issued  September  10th,  1902.) 

Euealypiua  Maearthuri,  Deane  and  Maiden,  between  Delo- 
raine  and  Chudleigh  Junction,  January,  1902. 

Swan  port,  Dr.  Story  (labelled  E,  Stuartiana,  by  Mueller). 

For  an  account  of  this  species  see  Proc.  Linn.  Soc.  N.S.W., 
1899,  448»  with  figure.  Its  discovery  in  Tasmania  was  the 
outcome  of  the  Australian  Association  for  the  Advancement 
of  Science  Meetinsr  at  Hubart,  and  came  about  in  the  follow- 
ing way :— Mr.  E.  H.  Cambage,  L.S  ,  of  Sydney,  was  travelling 
in  the  train  between  Deloraine  and  Chudleigh  Junction  when 
he  espied  a  rather  umbrageous  tree,  with  fibrous  bark  up  to 
the  branchlets,  in  grassy  flats  or  depressions,  which  become 
filled  up  with  water  during  the  wet  weather,  on  the  right 
bank  of  the  Meander  Biver.  From  its  situation  and  habit 
of  growth  he  considered  it  might  be  E  Maearthuri,  which  he 
had  seen  in  New  South  Wales.  When  he  came  to  the  above 
meeting  at  Hobart  he  communicated  to  me  his  suspicions, 
and  as  it  was  impossible  for  him  to  examine  the  tree  per- 
sonally, I  made  a  special  journey  to  Deloraine.  found  the 
tree  in  question,  and  obtained  specimens,  which  proved  the 
species  to  be  E.  Maearthuri,  Deane  and  Maiden.  I  have  since 
seen  specimens  in  the  Melbourne  Herbarium,  collected  by 
the  late  Dr.  Story  at  Swanport,  Oyster  Bay,  Tasmania,  and 
referred  to  by  Mueller  at  the  time  to  be  E.  Stuartiana. 
Further  inquiry  will  doubtless  greatly  extend  the  range  of 
the  species,  which  will  probably  be  found  in  Victoria  also  ere 
long. 

We  thus  add  an  additional  Eucalyptus  species  to  the  flora 
of  Tasmania,  which  now  stands  at  18,  since  in  my  paper  on 
**  The  common  Eucalyptus  flora  of  Tasmania  and  New  South 
Wales,"  read  at  the  Hobart  meeting,  I  produced  evidence 
that  the  number  stood  at  17. 

This  species  of  Eucalyptus  promises  to  have  commercial 
importance  through  the  researches  of  Mr.  H.  G.  Smith,  who 
has  shown  that  its  oil  contains  geranyl  acetate  in  large  quan- 
tities, which  oil,  when  rectified,  has  a  delicious  odour  of  roses, 
which  is  remarkable  in  the  genus.  As  I  do  not  know  the 
extent  to  which  this  interesting  species  occurs  in  Tasmania, 
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it  will  be  desirable  for  oil  distillers  not  to  fell  the  trees,  but 
to  lop  the  branches  onlj. 

A.  De  Oandolle,  in  his  ProdromuSy  iii.,  218,  described  a 
plant  under  the  name  of  Eucalyptiia  pilularis.  Smith,  which 
is  not  that  species.  The  plant  must  be  referred  to  as  E, 
pilulariSf  A.  DC,  and  following  is  a  translation  of  his 
description : — 

"  Operculum  conical,  with  a  rather  shorter  calvx  tube,  the 
peduncles  very  short  and  subangular,  flowers  6  or  7  in  the 
head,  leaves  linear-lanceolate  acuminate,  with  the  veins  con- 
fluent at  the  tops  into  an  intramarginal  one.  New  Holland, 
Sieber,  plant  exs.  uov.  boll.  No.  474.  I  doubt  whether  this 
specimen  of  Sieber's  that  I  have  described  is  Smith's  species 
or  not?  Is  Sprepgel's  species  different  by  reason  of  its 
corymbose  inflorescence  P  Our  flower-buds,  the  size  of  a  grain 
of  millet,  peduncles  2  or  3  lines,  nearly  one  half  shoi*ter  than 
the  petioles.     Leaves  3  inches  long  and  5  lines  broad." 

It  will  be  thus  seen  that  the  plant  is  Sieber's  No.  474,  an 
original  specimen  of  which  I  have  been  able  to  examine  from 
two  sources  (a)  The  Berlin  Herbarium ;  (b)  The  Brfrbey- 
Boissier  Herbarium  at  Geneva.  The  first  specimen  is  in 
hud  only,  and  the  sec>  nd  is  in  bud  and  fruit.  It  turns  out 
to  be  JE.  Macarthurif  Deane  and  Maiden,  and  thus  the 
identity  of  a  puzzling  plant  has  been  set  at  rest.  Sieber*s 
No.  474  is  in  Bentham's  Flom  Australiensis,  iii.,  240,  referred 
to  E,  viminalis,  Labill :  which  is  a  mistake. 

This  erroneous  reference  to  E.  viminalis  reminds  me  to 
warn  collectors  that  some  small  fruited  multiflowered  forms 
of  E.  Qunnii  (e.g,,  vars :  acervula,  maculosa^  and  perhaps 
ruhida)  may,  in  i  he  absence  of  notes  on  the  bark  and  suckers, 
be  referred  to  E,  Macarthuri. 
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PRACTICAL  ASTRONOMY  IN  TASMANIA,  AND  A 

PROPOSAL  FOR  A  SCHOOL  THEREOF. 

Bt  Pbofssboa  Alex.  McAulay,  M.A. 

{Bead  September  Sth,  1902.) 

The  leading  English  scientific  newspaper  "Nature/' 
dated  24th  July,  1902  (p.  304),  has  a  paragraph  on  the  pre- 
sent condition  of  meteorology  in  Australia.  It  is  worth  read- 
ing:— 

"We  understand  from  recent  Queensland  newspapers 
that  it  has  been  determined  to  abolish  the 
Weather  Bureau  of  that  colony  as  from  the  30th 
ult.,  and  that  the  services  of  Mr.  C.  L.  Wragge  and 
his  special  staff  have  been  dispensed  with.  In  a 
letter  addressed  by  the  Premier  of  Queensland  to 
the  Federal  Prime  Minister  it  is  pointed  out  that 
this  apparently  retrograde  step  is  owing  to  the 
urgent  necessity  for  reducing  in  every 
branch  of  the  public  service  the  estimates  of  expen- 
diture of  the  State,  and  that  it  is  one  of  the  "most 
unfortunate"  results  of  the  large  deficit  in  the 
revenue  brought  about  by  drought  and  other 
causes.  Prior  to  federation,  the  Weather  Bureau 
formed  part  of  the  Post  and  Telegraph  .  Depart- 
ment of  Queensland,  and  all  telegrams  and  corres- 
pondence passed  free.  But  during  the  last  fifteen 
months  the  Federal  Government  has  charged  for 
these  communications  at  the  rate  of  about  £4,000 
a  year,  which  expense  cannot  be  borne  any  longer 
by  the  Queensland  Government.  The  Premier 
writes  that  he  feels  sure  the  States  in  general  will 
welcome  any  reasonable  suggestions  for  a  continu- 
ance of  the  work  of  the  Bureau  under  federal  con- 
trol. We  may,  therefore,  hope  that  the  existing 
instruments  and  stations  will  be  utilised,  as  far  as 
practicable,  in  the  interest  of  meteorological 
science.  Truly  the  Colonies  are  in  this  respect  fol- 
lowing the  mother  country,  and  we  may  soon  ex- 
pect the  Empire,  so  active  in  neglecting  science,  to 
be  the  laughing  stock  of  civilised  peoples." 
Our  meteorological  service  has  been,  as  you  all  know, 
closely  connected  with  the  Queensland  one,  to  the  advantage 
of  both. 

Apparently  it  is  the  federation  of  the  States  that  has 
brought  about  the  disastrous  check  to  what  is  both  a  com- 
mercial and  scientific  work  in  this  part  of  the  world,  and  I 
think  you  will  all  agree  that  it  is  the  Federal  Government' 
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which  is  responsible  for  helping  the  various  States  back  to 
their  original  efficiency  in  uiese  matters. 

I  leave  to  others  the  task  of  defending  the  utility  of 
meteorological  observations,  and  will  immediately  proceed 
to  my  more  special  theme;  but,  before  dismissing  meteor- 
ology, I  would  like  to  remind  any  who  may  hear  or  read  this 
paper  that  continuity  in  meteorological  records  is  essential 
for  their  full  utility,  and  it  is  pennywise  and  pound  foolish 
to  establish  such  records  for  a  time,  then  discontinue  them, 
and  later  undertake  them  once  more. 

The  meteorological  service  in  this  State,  as  in  many 
other  parts  of  the  world,  is  performed  by  the  same  staff  as 
the  astronomical  service,  and  it  is  of  this  last  I  wish  to  speak 
in  full. 

I  shall  not  hesitate  to  repeat  what  I  have  already  said 
to  the  Society  two  months  ago,  partly  because  it  refers  to  a 
matter  that  I  think  the  public  should,  for  its  own  benefit, 
take  seriously  to  heart,  and  partly  in  order  to  make  the  pre- 
sent paper  complete 

I  propose  to  consider  our  subject  under  the  following 
heads :  — 

(1)  Practical  astronomy  of  Tasmania  in  the  past. 

(2)  The  uses  and  desirabilties  of  practical  astronomy  in 

such  a  community  as  ours. 

(3)  The  present. 

(4)  Proposals  as  to  the  future. 


Pbactical  Asteonomy  op  Tasmania  in  thb  Past. 

With  regard  to  the  past  I  propose  to  say  very  little, 
though  it  would  be  interesting  if  somebody  could  be  induced 
to  look  thoroughly  through  the  proceedings  of  this  Society 
and  elsewhere  to  make  a  proper  history  of  the  subject. 

Mr.  Kingsmill  two  months  ago  gave  you  some  account 
of  the  official  work  for  the  Government  performed  in  the 
past.  I  would  like  to  call  attention  to  the  other  practical 
astronomical  work  that  has  been  done  here. 

We  have  had  two  enthusiastic  astronomers  in  our 
midst,  who  performed  their  work  merely  for  the  love  of  it, 
true  amateurs,  in  the  highest  sense  of  the  word— Mr.  Abbott 
(died  1883)  and  Mr.  Biggs  (died  1901).  Each  of 
these  had  a  private  observatory,  furnished  with  very  fair 
instruments,  and  each  did  useful  work.  I  am  sorry  to  say 
that,  as  far  as  I  know,  there  is  no  such  amateur,  with  the 
necessary  instruments  in  the  State  to-day. 
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It  is  of  interest  to  know  that  what  are,  I  believe,  the 
two  most  valuable  instruments  which  belonged  to  those  two 
observers  are  likely  now,  after  a  number  of  years  of  idleness, 
to  be  put  again  to  useful  work. 

The  transit  instrument  of  Mr.  Abbott  has  recently 
been  acquired  by  the  University  by  purchase.  It  has  been 
housed  and  nearly  completely  repaired.  Its  various  adjust- 
ments in  its  new  home  have  just  been  commenced  by  the 
students  of  the  University.  It  is  a  larger  instrument  than 
the  Observatory  possesses,  and  it  is  probable  that  its  per- 
formance will  be  found  correspondingly  more  accurate. 

I  may  say  for  the  benefit  of  those  of  my  hearers  who 
are  not  conversant  with  the  technical  terms  of  Astronomy 
that  the  chief  'object  of  a  transit  instrument  (other  than  one 
of  the  first  class,  which  has  additional  uses)  is  to  obtain 
the  true  time  as  accurately  as  it  can  be  obtained.  No  other 
instrument  is  nearly  so  accurate  for  this  purpose,  and  the 
time  in  all  the  States  of  Australia  is  at  present  obtained  by 
means  of  transit  instruments. 

Mr.  Biggs'  equatorial  telescope  was  left  by  him  as  a 
bequest  to  the  Royal  Society.  The  Royal  Society  has  re- 
cently offe^'ed  it  on  loan  to  the  University,  and  it  is  at  pre- 
sent stored  at  the  University,  though  not  in  such  a  way  as  to 
be  capable  of  use.  The  University  has  not  yet  signified  its 
acceptance  of  the  loan,  probably  because  an  expense  of  some 
£60  will  be  necessary  to  house,  mount,  and  repair  it.  This 
telescope  is  an  8i-inch  reflector  (Newtonian^,  and  is,  there- 
fore, much  superior  to  the  equatorial  at  the  Observatory. 

It  IS  muci)  to  be  hoped  that  the  University  will  see 
its  way  to  accepting  the  offer,  and  so  secure  (let  us  hope  for 
all  time)  the  benefit  to  students  of  observing  the  wonders  of 
the  Heavens,  after  listening  to  the  dry-as-dust  description 
of  them  in  the  lecture  room.  It  is  to  be  remarked  also  that 
the  students  may  be  expected,  with  such  an  opportunity, 
to  add  to  the  knowledge  of  the  human  race,and  this  is  no 
little  reason  why  the  offer  should  be  accepted 

I  look  forward  to  the  time  when  an  Astronomical  School 
of  renown  shall  be  firmly  established  here.  Our  opportuni- 
ties in  the  matter  of  position  are  great.  Let  us  not  neglect 
them  for  petty  passing  reasons. 

While  considering  practical  astronomy  in  Tasmania  in 
the  past,  we  ought  not  to  omit  a  reference  to  the  transit  of 
Venus  in  1874.  The  main  interests  of  that  transit  were,  of 
course,  world-wide,  but  Tasmania  (did  she  but  know  it)  has 
herself  benefited  by  the  visually  insignificant  fact  that  in 
1874  Venus  passed  between  the  earth  and  the  sun,  and  there 
fore  was  visible  as  a  dot  on  the  sun's  face.  Tasmania's  gain  is 
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owing  to  tbe  fact  tbat  on  account  of  her  valuable  position  in 
the  far  south,  in  this  matter  of  finding  tne  sun's  distance, 
as  in  many  other  astronomical  respects,  she  was  at  once  seen 
to  be  a  place  where  the  necessary  astronomical  observations 
ought  certainly  to  be  made.  But  the  Astronomer  Royal  of 
England  said  ''No/'  for  we  do  not  know  her  longitude  suffi- 
ciently accurately — and  that  was  true,  we  did  not.  w^merica 
came  to  the  rescue.  "Why  not,"  said  America,  "find  the 
longitude  accurately?"  So  they  came,  found  the  longitude, 
observed  the  transit,  and  went. 

I  will  not  preach  here  of  the  importance  of  knowing  the 
longitude.  I  will  only  say  that  it  is  a  very  complicated  mat- 
ter to  obtain  it,  a  matter  requiring  costly  instruments,  much 
knowledge,  and  much  painful  training,  and' the  result  is 
that  we  know  where  we  are  on  this  planet. 

The  result  with  regard  to  longitude  is  that  for  all  time 
we  know  the  following  fact :  — ^We  know  that  a  certain  piece 
of  masonry  (at  present  in  existence  in  the  Barrack  Square) 
is  9m.  25.66s.  east  of  the  centre  of  the  transit  instrument 
m  Melbourne.  The  Melbourne  longitude  is  itself  in  doubt, 
and  I  will  now  read  you  an  extract  from  a  letter  I  have  re- 
ceived from  Mr.  Baracchi,  the  Victorian  Government  As- 
tronomer, on  that  point:  — 

"(1st)  The  present  adopted  longitudes  of  Sydney  and 
Melbourne  are  :  —Sydney,  lOh.  4m.  49.44s. ;  Mel- 
bourne, 9h.  39m.  54.00s. 
"The  Nautical  Almanac  still  persists  in  giving  the 
values  adopted  by  Ellery  Russell,  and  Todd,  in 
their  longitude  report  of  1886.  I  suppose,  as  the 
differences  are  small,  and  the  values  by  no  means 
final,  it  is  considered  unnecessary  to  introduce 
changes  at  present.  In  the  American  Ephemeris 
the  value  9h.  39m.  54.00s.  is  adopted  for  Mel- 
bourne, and  lOh.  4m.  49.54s.  for  Sydney. 
"When  it  will  be  time  to  introduce  changes  in  our 
longitudes,  my  values  of  1895  (Report 
A.A.A.S.,  1895,  pp.  185-208)  will  have  to  be  further 
reduced,  owing  to  the  smaller  values  obtained  for 
Madras  later.  I  adopted  for  Madras  5h.  20m. 
59.275s.  The  new  and  latest  determination,  gives 
5h.  20m.  59.113s.  Adding  this  to  former  results, 
with  double  weight,  we  obtain  5h.  20m.  59.167s., 
which,  in  my  opinion  is,  at  present,  the  best  avail- 
able value  for  Uie  longitude  of  Madras,  and,  as  no 
further  measures  have  been  made  east  of  Madras 
since  1888,  the  longitudes  of  Sydney  and  Mel- 
bourne may  be  considered  to  be — Sydney,  lOh.  4m. 
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49.33s.;  Melbourne,  9h.  39m.  53.93s.  (0.04s.  was 
dropped  arbitrarily  when  Zone  time  was  intro- 
duced, simply  for  convenience). 

"But  I  have  no  intention  of  altering  our  longitude  at 
present,  for  two  reasons — (1st)  Because  the  values 
are  by  no  means  final.  (2nd)  Because  there  will  be 
probably  soon,  an  opportunity  for  fresh  indepen- 
dent determinations  of  Australian  longitudes  via 
America,  and  via  Cape  of  Good  Hope,  through 
Cocos  Island. 

"(2nd).  The  uncertainty  of  the  present  longitudes.— 
On  the  strength  of  the  new  Madras  value,  I  think 
that  the  values— Sydney,  lOh.  4m.  49.33s.;  Mel- 
bourne, 9h.  39m.  53.93s.;  Hobart,  9h.  49m. 
19.59s. ;  are  within  0.7s.  for  Melbourne  and  Syd- 
ney, and  within  0.8s.  for  Hobart. 

"(3rd).  The  true  value  of  Harkness'  position  relative 
to  Melbourne.— This  value  is  9m.  25.66s.  (This  is 
the  only  available  value).  [Harkness  was  the  chief 
of  the  American  1874  transit  of  Venus  Expedition 
to  Tasmania.] 

"(4th).  Harkness'  position.— This  is  his  transit  pier." 

The  piece  of  masonry  in  question  is  really  very  precious- 
to  Tasmania.  If  she  allows  it  to  become  undecipherable, 
she  will  be  put  to  much  expense  and  much  trouble  once 
more  to  determine  her  longitude. 

Commander  Pury-Cust  some  time  ago  recommended 
that  this  piece  of  masonry  should  be  suitably  inscribed  with; 
the  record  of  its  meaning.  This  could  be  done  at  a  trifling 
cost,  and  I  believe  will  be  done,  but  in  case  there  should  be 
hesitation  on  the  part  of  the  public  or  Ministry,  I  now  make 
the  necessary  appeal.  The  only  reason  that  the  Premier 
has  not  yet  been  informed  (for  he  has  not)  what  to  put  upon*' 
the  stone  is  that  his  advisers  (Mr.  Kingsmill  and  myseil) 
have  not  yet  found  exactly  what  the  record  ought  to  be. 

Mr.  McDonald,  of  the  Observatory,  first  informed  me  of 
the  special  nature  of  the  observations,  whic-  were  made  by 
the  American  Transit  of  Venus  Expedibion,  and  led  me  to 
recognise  the  meaning  of  the  three  marks  left  by  them  in 
the  Barrack  Square.  He  has  also  lent  those  stereoscopic 
photographs  of  the  instruments  and  position  used,  whichi 
are  now  in  your  hands.  I  should  like  to  enter  into  more 
detail  about  the  transit  operations,  but  1  have  not  time. 

Two  students  of  the  University  (Mr.  McDonald  and  Mr. 
Kay)  have  lately  found  by  surveying  with  instruments 
lent  by  Mr.  Walker  (an  old  student  and  present  graduate)^ 
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that  the  Harkness  position  and  the  present  Observatory 
are  situated  relatively  thus: — 

Present  Hobart  Observatory  relative  to  the  transit  of 
Venus  (transit  instrument)  pier. 

Lat  3.6r  S.,  LoD.  0.051  s.  W. 
The  present  (1902)  revised  position  of  our  Observatory  is 
therefore 

Lat.  42<»  53'  28.2''  S.,  Lon.  9h.  49m.  19.54  s.  E., 
whereas  in  recent  Tears  the  adopted  values  have  been 
Lat.  42^  53'' 28.3"  S.,  Lon.  9h.  49min.  19.76  s.  E 

II. 
The  Uses  and  Desirabilities  of  Practical   Astronomy 

IN  SUCH  A  Community  as  Ours. 

I  will  now  repeat  and  correct  my  remarks  of  two  months 
ago.  I  said  then  that  the  keeping  of  time  was  so  necessary 
for  an  island  State  such  as  Tasmania  that  it  was  imperative 
to  know  the  time  as  accurately  as  possible.  This  I 
still  believe.  I  also  said  (in  the  deputation  .of  this  Society 
to  the  Premier)  that  a  first-class  Observatory  kept  time  to 
1/100  of  a  second.  This  I  said  in  ignorance.  It  is  not  so. 
Of  this,  more  diirectly. 

It  is  imperative  to  know  the  time  as  accurately  as  pos- 
sible for  tnis  reason :  Mariners  depend  upon  the  time  for 
their  position.  I  could  say  how  they  know  their  position 
North  or  South  of  the  Equator  by  direct  observations  with 
the  sextant,  but  this  would  occupy  too  much  time,  and  I 
will  only  speak  of  how  they  determine  their  position  East 
or  West  of  some  ascertained  spot.  They  do  this  by  means  of 
.  their  chronometers  and  sextant  observations.  If  ocean 
mariners  had  a  say  in  colonial  politics,  they  would  un- 
doubtedly say,  "Please  give  us  time  correctly ;  chronometers 
are  excellent  in  their  way,  but  their  indications  depend  ulti- 
mately on  observations  of  the  stars,  and  these  observations 
can  only  be  properly  carried  out  at  fixed  Observatories." 

The  rate  of  chronometers  at  sea  is  of  the  utmost  im- 
portance, not  only  to  mariners,  but  to  the  general  public 
who  travel  by  sea,  for  an  error  in  the  rate  of  one  second  in 
two  days  may  mean  an  error  of  ten  seconds  in  20  days,  and 
an  error  of  10s.  in  the  chronometer  may  mean  nearly  three 
statute  miles'  error  in  position. 

Is  Tasmania  a  place  where  time  should  be  kept  ac- 
curately? I  have  no  hesitation  in  answering  "Yes."  Tas- 
mania has  a  port  where  steamers  from  South  Africa  call  on 
their  way  to  distant  ports ;  other  steamers  call  which  are 
destined  for  a  long  voyage  (say,  starting  from  Sydney),  af- 
ter staying  for  a  time  at  Hobart.    It  is  absolutely  necessary 
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that  we  should  be  able  to  give  them  the  same  time  as  they 
received  in  Sydney,  for  it  they  receive  it  from  us,  they 
can  ascertain  their  chronometers'  rates  at  sea,  and  they 
cannot  obtain  these  rates  otherwise. 

I  have  said  before,  and  I  say  again,  that  it  is  in  ex- 
treme cases  sometimes  necessary  to  know  the  time  to  one 
second,  in  order  to  make  the  necessary  provision  that  means 
all  the  difference  between  life  and  death  to  many  souls. 

With  regard  to  this  question  of  keeping  time,  I 
again  quote  from  Mr.  Baracchi's  letter,  and  you  will  see 
that  I  was  wrong  in  saying  that  in  a  first-class  observatory 
an  accuracy  of  1/100  of  a  second  was  attainable  :  — 

"(5th).  Whether  an  accuracy  of  u.Ols.  is  attained  in 
time  keeping  at  this  Observatory. — In  time  deter- 
minations, we  aim  at  an  accuracy  of  0.01s.,  but  I  do 
not  think  we  attain  it  often.     I  can't  say  whether 
we  ever  attain  it.    Under  the  best  conditions  in  re- 
gard to  atmosphere,  instrument  and  observer,  with 
a  complete  set  of  observations,  viz.,  from  six  to  ten 
standard  clock  stars,  and  from  two  to  four  azimuth 
stars,  the  clock  error  at  the  middle  time  of  the  ob- 
servations can    be    determined    probably    within 
O.OSs. ;  greater  accuracy  is  possibly  attained     on 
occasions,  but  is  uncertain.     Changes  in  personal 
equation  are  the  disturbing  causes. 
"In  ordinary  time-keeping,  viz.,  dropping  of  time  signal 
at  1  p.m.,  and  rating  chronometers  for  the  ship' 
ping,  in  all  of  which  cases  we  have  to  rely  on  the 
rate  of  the  standard  clock  for  several  hours,  the  un- 
certainty is  much  greater  and  the  limit  of  accuracy 
that  we  can  depend  upon  with  safety  is  0.1s." 
I  should  also  here  like  to  read  a  quotation  from  Mr. 
Morton's  paper  in  the  Papers  and  Proceedings  of  the  Royal 
Society  for  1900-1901  (p.  122),  and  another  from  the  paper 
by  Mr.   Abbott,   to  which   Mr.   Morton's  paper  directed 
me:  — 

"In  May,  1865,  the  attention  of  the  Society  was 
directed  to  the  necessity  of  some  method  of  estab- 
lishing a  time  signal  which  should  give  the  time 
regularly,  so  as  to  be  available  for  the  whole  of 
Tasmania.  The  first  duty  of  fixing  a  time  signal 
was  soon  after  undertaken  by  Colonel  Chesney,  who 
arranged  for  three  giins  to  be  fired  at  4  p.m.  on 
the  first  Thursday  in  every  month,  or,  if  that  day 
proved  wet,  they  were  fired  on  the  first  fine  day  fol- 
lowing." 
[Quotations  from  "Time  Signals/'  by  Abbott,  May, 
1865,  |),  46.] 
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That  it  is  highly  desirable  in  the  interests  of  science  to 
establish  a  practical  School  of  Astronomy  in  Tasmania  is 
illustrated  by  the  discussions  which  arose  in  connection  with 
the  Leake  Bequest.  The  whole  of  those  discussions  have  a 
most  direct  bearing  on  our  present  position.  The  Leake  Be- 
quest of  £10,000  purported  to  establish  a  School  of  As- 
tronomy, but,  unfortunately,  the  money  proved  not  avail- 
able for  that  purpose.  At  the  same  time,  the  possibilities 
led  to  a  discussion  of  the  suitability  of  Hobart  for  astronomi- 
cal work,  and  I  will  now  read  extracts  from  the  proceedings 
of  the  Royal  Society  of  1892  :  — 

[Quotations  from  ''Leake  School  of  Astronomy,"  by 
Kussell,  p.  26,  and  from  letter  by  Waterhouse,  p.  xiv.] 

IIL 
Pbactical  Astronomy  in  the  Pbesbnt. 

Practical  astronomy  in  Tasmania  in  the  present,  I  am 
sorry  to  say,  consists  solely  of  what  the  Government  is  pre- 
pared to  believe  is  useful ;  that  is  to  say,  it  consists  of  keep- 
ing time  for  the  whole  island  by  the  transit  instrument  at 
the  Observatory.  As  accurate  time  is  kept  as  it  is  possible 
to  keep  by  such  means,  and  it  is  telegraphed  every  day  to 
very  many  points  in  Tasmania  automatically  from  the  Ob- 
servatory clock.  The  ball — that  is,  1ihe  mariners'  signal — 
is  not,  but  undoubtedly  should  be,  dropped  automatically. 
There  is  no  standard  clock  in  the  Observatory,  and  the 
public  of  Tasmania  depends  on  the  charity  of  two  private 
citizens  for  their  clock  service. 

Not  even  surveyors  (unless  lately)  make  practical  astro- 
nomical observations  in  order  to  determine  their  meridian. 
I  remember  some  years  ago  being  rather  surprised  at  a  well 
known  surveyor's  evident  delight  in  finding  a  new  (to  him) 
and  very  accurate  (compared  with  his  old  compass  method) 
means  of  determining  his  meridian.  This  struck  me,  and 
still  strikes  me  as  something  pathetic.  I  cannot  help  think- 
ing that  if  we  would  allow  ourselves  a  little  more  outside 
enlightenment,  we  might  save  ourselves  a  great  deal  of  ex- 
pense and  worry,  if  only  in  litigation. 

IV. 
Pboposals  Concebnino  Practical  Astbonomy  in  thx 

FUTUBB. 

In  what  I  have  now  to  say,  I  would  ask  you  to  remem- 
ber Mr.  Russell's  remarks  in  connection  with  the  Leake 
Bequest,  which  you  have  just  heard.  The  advantages  of 
combining  the  teaching  of  practical  astronomy  to  students 
with  observing  are  there  properly  emphasised. 
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Probably,  if  what  I  have  now  to  propose  should  be 
Adopted,  such  a  School  of  Astronomy  as  Mr.  Bussell  antici- 
pated, would  grow  up,  even  without  the  inestimable  ad- 
vantage of  a  bequest  of  £10,000,  and  such  a  school  would  be 
a  great  benefit  to  the  whole  of  Australia. 

The  Meteorological  Department  is  over-worked,  under- 
manned, and  under-paid.  It  is  inevitable  that  under  these 
conditions  some  of  its  work  is  not  as  efficiently  performed  as 
it  would  be  were  its  resources  adequate. 

My  proposal  is  that  that  department  be  relieved  of  the 
astronomical  work,  but  let  it  be  most  clearly  understood 
that  I,  for  one,  will  not  counsel  any  such  re-arrangement  of 
duties  if  a  single  penny  be  as  a  consequence  diverted  from 
the  Meteorological  Department. 

I  propose  that,  leaving  the  pecuniary  position  of  the 
department  precisely  as  it  is  at  the  present,  the  whole  astro- 
nomical work  be  forthwith  handed  over  to  the  University. 
It  may  be  asked  how  this  is  to  be  done,  since  the  University 
f.nds  difficulty  in  performing  its  present  duties  efficiently. 

I  will  now  make  certain  definite  suggestions  for  the 
effecting  of  this  scheme.  The  suggestions  are  definite,  rather 
because  I  want  a  practical  discussion  here  and  elsewhere  to 
be  raised,  than  because  of  their  intrinsic  merit. 

Let  those  who  are  competent  pull  cue  suggestions  to 
pieces  as  much  as  they  like,  so  long  as  the  main  object  is 
kept  in  view,  namely,  the  high  desirability  of  laying  the 
foundation  of  a  really  valuable  School  of  Astronomy  in  Tas- 
mania. Such  a  school  (there  are  many  in  the  United 
States)  would  be  a  benelit  and  a  credit  to  the  whole  of  the 
Commonwealth,  and  it  would  also  be  a  benefit  to  the  world 
at  large. 

I  would  submit  then  to  your  consideration  the  foUow- 
uig  suggestions :  — 

(a)  No  funds  to  be  diverted  from  the  Meteorological 

Department. 

(b)  The  Meteorological  Headquarters  to  remain  in  the 

Barrack  Square,  as  at  present,  even  if  the  Square 
be  altered,  as  lately  suggested  by  the  Minister  of 
Lands. 

(c)  The  Government  astronomical  work  to  be  handed 

over  to  the  University  on  certain  conditions. 

(d)  All  the  astronomical  instruments  to  be  transferred 

to  the  University  grounds,  and  re-erected  there,  at 
the  cost  of  the  Government. 

(e)  Loan  of  the  Transit  Instrument  in  the  possession 

of  the  Melbourne  Observatory,  which  for  many 
years  was  lent  to  Adelaide,  to  be  asked  for. 
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(f)  Automatic  connection  between    the     Observatory 

clock  and  the  time  ball  to  be  established  by  Go- 
vernment. 

(g)  Proper  clocks  to  be  provided  by  the  Government, 
(h)  The  University  to  grant  site  of  new  Observatory, 

and  site  of  a  residence  for  a  new  officer, 
(i)  The  new  officer  to  have  the  following  duties  :  — 

(a)  Observing  time  for  ihe  island. 

(b)  Teaching  in  the  University,  astronomy, 
surveying,  practical  physics,  and  such 
parts  of  the  mining  course  as  it  is  possible 
and  desirable  for  him  to  do. 

(j)  The  salary  of  the  new  officer  to  be  £350  a  year,  of 
which  the  Government  provide  £150  and  the 
University  £200. 

(N.p. — The  Observer  would  have  to  reside  at  the  Uni- 
versity. He  might  perhaps  live  in  the  house  at  present  oc- 
cupied by  Professor  Williams.  If  he  lived  rent  free,  the 
University's  contribution  to  his  salary  should  perhaps  be 
only  £175.) 

In  concluaion,  let  me  say  that  the  University  is  faced 
with  the  unpleasant  reality  that  it  cannot  continue  to  teach 
what  it  professes  to  teach  without  the  appointment  of  some 
such  officer.  I  am  recommending  merely  that  his  appoint- 
ment be  seized  as  the  opportunity  of  starting  what  in  the 
future  may  be  of  inestimable  value  to  tne  whole  world — ^the 
establishment  of  an  efficient  School  of  Astronomy,  in  a  high 
southern  latitude,  and  in  a  climate  pecidiarly  suitable  for  as- 
tronomical work. 
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TYPHOID  IN  HOBART  AND  MELBOURNE,  AND 
THE  INFLUENCE  OF  DRAINAGE  ON  ITS  •PRE- 
VALENCE. 

Bt  Jambb  Jamisbon,  M.D., 

Health  Officer,  Citt  of  Melbourne. 
(Bead  October  ISth,  1902). 

At  the  meeting  of  the  iDtercoloDial  Medical  Congress  at 
Melbourne,  in  1889,  the  subject  of  typhoid  was  largely 'con- 
sidered, aud  was  adopted  as  the  matter  of  discussion  at  one 
of  the  general  meeting.  At  the  end  of  that  discussion  a 
series  of  resolutions  were  proposed  and  carried  unanimously. 
The  first  affirmed :  **  That  the  prevalence  of  typhoid  is  owing 
mainly  to  insanitary  conditions,  and  above  all  to  contaminated 
water  supply,  defective  drainage,  and  improper  disposal  of 
night  soil."  By  the  second  it  was  declared :  "  That  while  there 
is  reason  to  believe  that  the  sources  of  the  water  supply  of 
Melbourne  are  carefully  guarded,  it  is  certain  that,  as  regards 
drainage  and  night  soil  disposal  the  arrangements  are  very 
unsatisfactory,  and  to  these  defects  must  be  ascribed  in  great 
measure  the  excessive  prevalence  of  typhoid  fever  year  after 
year."  By  the  third  it  was  affirmed:  "That  in  the  opinion  of 
this  Congress,  it  is  the  imperative  duty  of  the  Government 
to  take  immediate  steps  for  bringing  about  an  improvement 
in  the  sanitary  condition  of  Melbourne,  and  specifically  for  the 
construction  of  a  proper  system  of  underground  drainage, 
which  shall  include  the  removal  of  night  soil  by  water 
carriage." 

Though  these  resolutions  had  properly  enough  special 
application  to  Melbourne,  the  affirmations  wei>e  equally  true 
of  other  places  where  conditions  at  all  sim'ilar  prevailed. 
The  late  Dr.  Richard  Bright,  who  took  part  in  the  discussion, 
and  seconded  the  last  of  the  resolutions,  declared  in  a  very 
positive  way  his  belief  that  the  excessive  prevalence  of 
typhoid  in  Hobart,  in  the  years  just  preceding  the  meeting 
of  the  Congress,  was  greatly  owing  to  the  pan  system. 

The  resolutions  took  the  shape  they  did  very  largely  to 
strengthen  the  hands  of  the  medical  profession  in  Melbourne 
in  their  struggle  for  sanitary  reform.  It  may  be  assumed 
that  their  unanimous  adoption  and  vigorous  wording  had 
the  effect  intended,  since  the  (jk)vemment  soon  after  engaged 
the  services  of  an  eminent  London  engineer  to  report  on  the 
best  method  for  carrying  out  a  scheme  of  underground 
drainage  In  1890  that  report  was  received,  and  a 
Metropolitan  Board  of  Works  constituted,  with  control  of 
water  supply  and  drainage.  With  some  modifications  the 
proposed  plans  were  adopted,  though  for  several  years  pro- 
gress seemed  to  be  slow. 

About  five  years  ago  house  connections  began  to  be  made, 
and  now  (August,  1902)  4i8,000  buildings  out  of  about  100,000 
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liave  been  connected  with  the  sellers,  and  the  pan  system 
abolished,  so  far  at  least  as  concerns  these  places.  Of  coarse 
▼erj  much  remains  to  be  done,  and  as  was  proper,  the  central 
and  more  populous  districts,  and  the  suburbs  on  the  line  of 
the  outfall  drain,  were  the  first  to  benefit.  Clearly  the  full 
advantages  from  the  point  of  view  of  sanitation  are  far  from 
being  attained,  but  it  may  be  possible  to  show  that  they  are 
considerable. 

It  might  have  been  expected  that  an  enlightened  self- 
interest  would  have  led  the  citizens  of  Hobart,  as  a  place  of 
summer  resort,  to  realise  the  enormous  benefits  any  such 
place  must  derive  from  a  good  sanitflcry  reputation.  And 
there  is  nothing  more  likely  than  a  fear  of  typhoid  to  check 
the  influx  of  visitors.  Without  throwing  doubt  at  all  on  the 
attractions  of  Hobart,  both  as  a  beauty  spot  and  a  good 
health  resort,  it  must  be  admitted  that,  up  till  quite  recent 
times,  it.  shared  the  evil  fame  of  Melbourne  as  a  hot- 
bed of  fever.  And  a  comparison  of  the  mortality  returns 
brings  out  some  striking  points  of  similarity  between  the  two 
cities.  Taking  the  period  since  1890,  such  a  comparison 
brings  out  the  very  striking  fact  that  the  specially  fatal  yeara 
in  both  places  were  1890-91  and  1898,  and  the  year  between 
these,  showing  the  lowest  typhoid  mortality  was  also  the 
same,  viz.,  1893. 

The  concomitant  variations  are  much  too  striking  to  admit 
of  explanation  by  the  easy  way  of  *'  accidental  coincidence.'^ 
They  strongly  confirm  the  opinion,  which  I  have  long  held 
and  frequently  expressed,  that  general  conditions  of  the 
meteorological  kind  have  much  to  do  in  determining  the 
fluctuations  of  typhoid  prevalence  in  particular  localities  from 
year  to  year.  I  must  admit  farther  that  my  endeavours  to 
fix  the  exact  nature  of  these  meteorological,  so-called  cosmic, 
conditions  have  been  attended  with  rather  a  scant  measure  of ' 
success  (v.  Proceedings  of  the  Australasian  Association  for 
the  Advancement  of  Science,  Vol.  II.,  Melbourne,  1890,  and 
Australian  Medical  Journal,  March,  1890).  And,  indeed, 
looking  at  the  enormous  fluctuations  in  the  typhoid  mortality, 
year  by  year  and  in  almost  a  parallel  way,  in  the  two  cities, 
it  might  seem  as  if  they  had  been  left  at  the  mercy  of  these 
general  conditions  up  till  quite  recent  times. 

But  knowledge  has  grown,  and  from  application  of  that 
knowledge  improvements  of  many  kinds  have  resulted.  And 
just  as  the  fatality  from  consumption  was  steadily  becoming 
less  in  most  countries,  independently  of  any  recognition  of  its 
infectious  character,  and  without  much  in  the  way  of  special 
precautions,  so  with  typhoid  the  death  rate  has  been  under- 
going diminution,  even  though  certain  essential  improvements 
may  not  have  been  adopted. 

In  a  paper  read  before  the  Boyal  Society  of  Tasmania  by 
Dr  Gregory  Sprott  in  August,  1898,  the  argument  in  &vour 


BY  JA1CB8  JAMIB80N,  M.D.  97 

of  the  adoption  of  a  proper  drainage  scheme  was  put  in  a  very 
forcible  manner.  At  that  time  both  Hobart  and  Melbourne 
•bowed  very  unfavourably  in  the  comparison  of  mortality 
rates,  not  only  with  European  conditions,  but  even  with 
Sydney.  Since  then  there  has  been  a  great  change  for  the 
better,  and  for  several  years  it  has  been  a  pleasure  to  me  to 
be  able  to  point  out  that  the  deaths  from  typhoid  in  Mel- 
bourne had  at  last  been  reduced  to  such  an  extent  that  the 
mortality  compared  favourably  with  that  of  the  great  English 
towns.  And  comparatively  low  as  the  rate  now  is,  there  is 
every  reason  to  hope,  from  analogy  of  what  has  happened 
elsewhere,  and  notably  in  some  of  the  German  cities,  that  the 
lowest  point  has  not  yet  been  reached. 

In  presenting,  in  tabular  form,  the  death  rates  from  typhoid 
for  a  series  of  years,  in  Hobart  and  Melbourne,  it  is  not 
necessary  to  go  further  back  than  1890,  as  by  the  help  of 
these  figures  we  can  make  comparison  of  periods  for  which 
reliable  census  figures  of  population  are  available.  Calcula- 
tions based  on  estimates  are  apt  at  times  to  be  fallacious,  and 
especially  in  our  case,  where  census  periods  are  as  long  as  ten 
years  apart. 

The  following  table  gives  a  comparison  of  the  rate  of 
mortality  from  typhoid,  in  Hobart  and  in  Melbourne,  for  the 
12  years  1890-1901  :-- 

Per  10,000  op  Population. 


Bobatt.            Melbourne. 

1890 

61 

8-5 

1891 

167 

3-9 

1892 

5-7 

3-2 

1893 

2-5 

2-6 

1894 

4-8 

3-6 

1896 

6-8 

3.2 

1896 

4' 

3-3 

1897 

3-4 

2-6 

1898 

8-1 

4-7 

1899 

1-6  (? 2) 
1 6  (? 2) 

2-9 

1900 

1-9 

1901 

2- 

1-4 

The  rates  for  Hobart  are  taken  from  the  reports  of  the 
health  officer,  and  as  regards  at  least  the  years  1899,  1900, 
they  almost  certainly  require  correction,  since  the  population 
had  been  overestimated  by  almost  6000,implying  an  addition 
to  the  rate  of  about  one-fourth,  and  making  it  more  probably 
2'  than  1*6,  as  given  in  the  table.  On  the  other  h?.nd 
the  census  returns  showed  that  the  estimates  of  population 
for  Melbourne  had  been  a  close  approximation  to  the  true 
numbers.  On  analysing  the  figures  given,  the  first  thing  at 
once  noticeable  is  the  great  decline  in  the  mortality  rate  in 
both  cities,  in  the  three  last  years  of  the  period.  Mother  is 
that  the  finctoations  from  year  to  year  are  much  greater  in 
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Hobart  than  in  Melbourne,  owing  of  course  to  the  smallness 
of  the  population  not  allowing  of  a  correct  average  being 
easily  got.  But  it  has  further  to  be  noted,  that  with  all  the 
fluctuations  tLe  rate  for  Hobart  has  never  come  so  low  as 
that  which  has  been  found  in  Melbourne  for  the  last  two 
years,  and  notably  in  1901.  It  is  manifest  from  the  fact 
that  the  mortality  has  been  so  much  below  the  average  in 
both  places,  that  general  conditions  have  on  the  whole  been 
favourable  during  the  last  three  years.  The  improvement  in 
the  typhoid  mortality  rate  has  doubtless  been  in  great 
measure  owing  to  advances  in  sanitation,  better  guarding  of 
milk  and  water  supplies,  better  cleansing  of  streets,  lanes, 
and  house  surroundings,  more  care  in  the  disinfection  and 
ultimate  disposal  of  night  soil,  and  possibly  other  things  not 
so  obvious.  But  things  being  equal  in  all  these  respects,  it 
might  fairly  have  been  expected  that  in  Hobart  the  swing  of 
the  pendulum  would  have  been  more  distinct  with  the  small 
population  than  in  Melbourne  with  the  large.  It  might 
have  been  expected  that,  in  one  or  other  of  these  favourable 
years,  the  rate  would  by  chance  have  fallen  lower  than  in 
Melbourne,  just  as  it  was  lower  in  1898,  than  in  any  of  the 
earlier  years  of  the  period,  and  far  higher  in  1891  and  1898 
than  at  any  time  in  the  period.  Many  conditions  being  the 
same  in  both  places,  it  seems  as  if  there  had  been  something 
at  work  in  Melbourne  of  a  special  kind,  not  operative  in  the 
Tasmanian  capital.  It  is  not  easy  to  think  of  anything 
greatly  different  in  the  two  places  but  the  drainage  system 
adopted  in  the  one  and  not  in  the  other.  Things  being  equal 
the  mortality  ought  to  be  lower  in  Hobart,  with  its  excellent 
undulating  site,  and  its  comparatively  small  and  scattered 
population. 

It  is  worth  making  a  further  comparison,  viz.,  between  Mel« 
bourne  and  the  rest  of  the  State  of  Victoria,  to  see  whether 
it  favours  this  view : — 

Pee  1,000  of  Population. 


Best  of 

Melbonrne. 

Viotoila. 

1890 

8-5 

3-2 

1891 

3-9 

2-5 

1892 

3-2 

2-2 

1893 

26 

1-9 

1894        .. 

8-5 

8- 

1896 

8-2 

1-9 

1896 

3-8 

23 

1897 

2-6 

2- 

1898 

4-7 

4-7 

1899 

2-9 

2-9 

1900 

\'9 

2- 

1901        .. 

.          ..'.       •1-4.  ■■'  ..:■' 
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Here  we  have  in  some  respects  the  same  thing  seen  as  in 
the  previous  table.  With  a  large  population,  scattered  over  a 
large  area,  the  fluctuations  of  course  are  not  ne&rlj  so  great 
as  those  shown  for  Hobart.  But  what  is  also  apparent  is 
that,  while  on  the  whole  the  mortality  has  been  lower  in 
Extra  Metropolitan  Victoria  than  in  the  Metropolis,  this  has 
now  ceased  to  be  the  case.  Something  has  happened  in  the 
last  two  or  three  years  in  Melbourne  to  make  the  rate  lower 
than  in  the  rest  of  the  State,  though  the  same  thing  had 
never  happened  in  any  other  year  of  the  period. 

To  the  casual  observer  the  differences  just  pointed  out  may 
seem  trifling,  but  in  a  place  like  Melbourne,  with  a  popula- 
tion of  about  half  a  million,  a  lowering  of  a  death  rate  by 
even  1  in  10,000  of  population  represents  50  lives  saved 
annually,  and  these  in  turn  may  represent  about  500  fewer 
cases  of  typhoid.  The  value  of  50  lives  of  persons  in  the 
prime  of  life,  as  most  typhoid  patients  are,  and  the  cost  of 
500  cases  of  tedious  illness,  are  not  matters  which  can  be  dis- 
missed as  trifles.  By  themselves,  in  fact,  they  make  in  their 
saving  a  considerable  offset  against  the  expense  of  sewerage. 
And  when,  to  these  savings,  there  is  added  the  comfort,  almost 
the  luxury,  of  living  in  a  sewered  house,  as  compared  with 
another  in  which  the  night  pan  is  ever  apt  to  reveal  its  offen- 
sive presence,  and  where  foul  water  of  every  kind  has  to 
trickle  along  from  house  drains  to  right-of-way  and  street, 
it  may  well  be  a  question  whether  the  offset  is  not 
a  full  one.  It  will  be  for  the  people  of  Hobart,  who 
have  much  to  gain  in  the  reputation  of  their  city  as  a 
health  resort,  in  addition  to  the  savings  and  gains  just 
mentioned,  to  decide  whether  it  is  not  a  grievous  mistake  to 
allow  present  conditions  to  continue  longer  than  is  absolutely 
necessary.  I  do  not  wish  to  refer  specifically  to  other 
sanitary  defects  which  reveal  themselves  easily  to  tbe  trained, 
perhaps  even  to  the  untrained,  observer.  'Many  of  them 
would  disappear  witb  the  completion  of  a  proper  system  of 
drainage.  With  these  improvements  accomplished,  Hobart 
should  be  second  to  no  other  place  in  the  Australian  Com- 
monwealth as  a  health  resort ;  and  it  is  hardly  stretcbing 
prophecy  too  far  to  express  the  conviction  that,  among 
the  benefits  obtained,  there  would  be  complete,  or  almost 
complete,  immunity  from  outbreaks  of  typhoid. 
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SEWAGE   PURIFICATION   AND   DISPOSAL. 


{Edwin  H.  Wilkinson,  Engineer  for 
Drainage,  Hobart.) 

(Bead  October  13,  1902.) 
The  subject  of  the  disposal  and  the  pan. 
fication  of  sewage  is  one  that  has  of  late 
years  received  the  clo<e  attention  of  the 
greatest  scientists.  More  especially  is 
this  the  case  in  the  United  Kingdom.  It 
will  be  my  endeavour  this  evening  to  de- 
scribe a  few  of  the  various  methods  adopt- 
ed for  purifying  the  sewage,  and  the  agen- 
cies whereby  this  state  is  brought  about, 
together  with  various  methods  of  disposal 
in  use  in  various  parts  of  the  world.  For 
much  of  the  information  contained  in  this 

faper  (for  which  I  claim  no  originality) 
am  indebted  to  the  work  by  Mr.  Dibdin 
on  the  purification  of  sewage  and  water.  A 
very  great  deal  of  useful  matter  was  also 
obtained  from  a  recent  "Report  on  the 
Latest  Methods  in  use  in  the  United  King- 
dom and  elsewhere/'  by^  Mr.  J.  Davis,  M. 
Inst.  C.E.,  who  was  until  latelv  Engineer- 
in-Chief  for  Sewerage  Construciion  in  New 
South  Wales. 

In  the  bacterial  disposal  of  sewage,  as 
carried  out  at  many  places,  we  assist  na- 
ture in  carrying  out  her  work  without 
offence«and  without  danger  to  us.  When 
an  animal  dies  and  remains  unhuried  in 
the  fields.  Nature's  scavengers,  in  the  form 
of  bacteria,  soon  make  themselves  evident, 
and  in  a  comparatively  short  time  entirely 
dispose  of  the  carcase. 

In  order  to  more  forcibly  impress  upon 
you  this  bacterial  life,  which  plays  such 
an  important  part  in  the  purification  of 
•ewage,  I  ask  your  permission  to  be  al- 
lowed to  quote  from  some  of  the  remarks 
of  Mr.  W.  J.  Dibdin,  late  Chemist  to  the 
London  County  Council. 

Firstly,  sewage  consists  of  animal  sub- 
stances, largely  composed  of  fibrine,  gela- 
tine, chondrine,  albumen,  etc.;  and,  se- 
condly, vegetable  substances,  such  as 
fltarca  and  woody  fibre  (eellulose),  gummy 
inatters,  with  tannin,  etc.  The  decom- 
position takes  place  by  the  active  organ- 
isms, "aerobic, '  as  they  were  called  by 
Pasteur  in  contradistinction  to  the  anae- 
robic organisms.  As  their  name  implies, 
the  first-named  live  only  in  the  presence 
of  air,  whilst  the  latter  live  in  the  absence 
of  air.  When  air  is  freely  present  the 
aerobic  organiams  destroy  the  organic 
matters  in  an  inoifensiTe  manner. 

According  to  Dibdin,  the  nitrogen  of 
tlM  gelatine,  etc.,  is  resolved  with  either 
the  production  of  ammonia  and  the  oxides 
of  mirofen,  or  possibly  set  free  as  uncom- 


bined  nitrogen.  The  ozvgen  and  hydro- 
gen, forming  a  considerable  portion  of  the 
matters,  are  recombined  into  water,  and 
the  carbon  into  "carbon  dioxide,"  or  car- 
bonic acid  gas,  as  it  is  generally  called. 
Similar  transformations  take  place  with 
these  elements  in  vegetable  matters,  but  a 
longer  time  is  usually  required  for  the 
completion  of  the  process  tnan  is  the  case 
with  animal  substances,  as  they  do  not 
form  so  suitable  a  medium  for  the  sup* 
port  of  the  microbic  life.  Woody  fibre, 
especially  paper  pulp,  is  more  refractory, 
and  will  require  a  much  longer  time  €or 
its  dieruption,  but  in  the  end  the  same 
transformation  occurs,  and  carbonic  acid, 
water,  etc.,  are  formed  as  a  result. 

It  will  be  understood  that  the  sub- 
stances mentioned  are  intended  to  repre- 
sent only  types  of  compounds  actuallr 
present  in  such  a  heterofl[eneous  mixture  as 
that  which  we  are  considering. 

In  the  process  known  as  combustion,  or 
burning,  the  organic  matters  combine 
with  oxygen,  but  the  same  action  is 
brought  about  by  the  life  processes  of  ani- 
mals. 

In  the  case  of  the  higher  animals,  when 
the  food  is  taken  into  the  stomach,  it  there 
undersroes  the  process  of  disrestion,  and  a 
portion  is  absorbed  into  the  system,  wnere, 
by  the  action  of  the  blood,  it  is  eventually 
oxidised  as  it  rushes  through  the  lungs,  in 
which  it  is  freely  exposed  to  the  air  takea 
in  by  the  breath.  Thus  is  kept  up  a  slow 
process  of  oxidation,  marvellouis  in  its 
character  and  action.  It  matters  not 
whether  it  is  meat  and  bread  eaten  by 
human  beings;  grass,  etc.,  by  horees  or 
fowls;  or  a  mixture  of  these  things  by 
microbes  or  by  the  direct  action  of  fire; 
the  final  result  is  precisely  the  same,  tIb., 
combustion,  fast  or  slow,  as  the  case  may 
be.  But  in  bringing  about  this  result  ws 
must  not  neglect  to  ensure  an  ample  sap- 
>ly  of  oxygen,  otberwise  we  shall  bars 
on)  gases  formed,  such  as  solphurstted 
hydrogen,  and  so  create  a  nuisance. 

Here  we  must  further  consider  the  ac- 
tion of  the  minute  organisms  already  ra- 
ferred  to  as  "bacteria,"  or  "microbes." 

These  are  minute  living  bodies,  some  of 
which  are  ever  present  m  various  forms 
in  or  on  every  substance  known;  and 
whenever  the  circumstances  are  farour- 
able  they  bring  about  the  destruction  of 
the  organic  matters  simply  by  living  on 
them.  In  reference  to  their  general -char- 
acter that  while  at  first  they  were  thcofht 
to  belong  to  the  animal  kingdom,  it  is  noir 
generally  accepted  that  they  are  plants. 
With  reference  to  the  sise  of  the  baoterii^ 
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it  is.  indeed,  difficult  to  describe  them  in 
popular  language.  Thar  vary  in  length 
from  one-five  Uiousandth  to  one-twenty- 
fiye  thousandth  of  an  inch.  When  riew- 
«d  under  the  most  powerful  mioroscopea 
thej  appear  to  be  a  little  larger  than  dots 
of  ink  on  pai)er.  "If,"  say  Pearman  and 
Moore  in  their  work  on  "Applied  Bacteri* 
ologj,"  "we  could  yiew  an  average  human 
being,  under  an  equal  degree  ot  magnifi' 
cation,  he  would  appear  to  be  about  four 
miles  in  height." 

In  a  volume  equal  to  the  66th  part  of  a 

Sain,  Bujivid  estimated  no  le&s  than  eight 
ousand  millions  of  microbes. 

With  reference  to  the  incredible  rapid- 
ity with  which  the  bacteria  multiply  un- 
der conditions  favourable  to  their  growth 
and  development,  Cohn  writes  as  follows: 
— "Let  us  assume  that  a  microbe  divides 
into  two  within  an  hour,  then  again  into 
eight  in  the  third  hour,  and  so  on.  The 
number  of  microbes  thus  produced  in  24 
hours  would  exceed  16^  millions;  in  two 
days  they  would  increase  to  47  trillions: 
and  in  a  week  the  number  expressing  them 
would  be  made  up  of  51  figures.  After  24 
hours  the  descendants  from  a  single  bacil- 
lus would  weigh  l-26661b.;  after  two  days 
over  a  pound ;  after  three  days.  7,366  tons. 
It  is  quite  unnecessary  to  scats  that  these 
figures  are  purely  theoretical,  and  could 
only  be  attained  if  there  were  no  impedi- 
ments to  such  rapid  increase." 

"Fortunately  for  us,"  observe  Messrs. 
Pearman  and  Moore,  "various  checks, 
such  as  lack  of  food  and  unfavourable 
phvsical  conditions,  prevent  unmanage. 
able  multiplicationa  of  this  description. 
Naturally  the  question  will  at  once  arise 
as  to  what  becomes  of  the  dead  bodies  of 
those  bacteria  which  succumb  in  the 
struggle  for  existence.  A  dead  bacterium 
ifl  only  so  much  food  for  his  friend,  who 
evidently  considers  that  all  is  fish  that 
comes  to  his  net." 

The  figures  giveik  show  what  a  tremen- 
dons  vital  activity  micro-organisms  or 
"bacteria"  possess,  and  it  may  be  seen  at 
what  speed  they  can  increase  in  water, 
milk,  broth,  ^sast,  and  other  "ni table  and 
nutrient  media.  You  can  realise  from  the 
foregoing  remarks  the  enormous  force 
which  tne  sanatarian  has  at  his  disposal 
for  the  rapid  and  effectual  d'eetruction  of 
waste  animal  and  vegetable  matters  by 
the  action  of  the  life  processes  of  these 
minute  scavengers,  provided  that  the  con- 
ditions of  their  environment  are  carefully 
arranged,  to  as  to  afford  them  the  freest 
possible  scope. 

If  any  porous  material,  such  as  coke 
breese,  burnt  clay,  etc.,  be  placed  in  a 
vessel  or  tank,  and  sewage  water  admit- 
ted thereto,  a  large  proportion  of  the  filth 
contained  therein  will  adhere  to  the  rovgb 
ridee  of  the  eoke  or  other  material,  and 
the  organisms  will  commenee  their  work 
by  feeding  and  multiplying  so  tl&at  i&  a 


short  time  the  whole  surface  of  each  par- 
ticle of  coke  or  other  material  which  may 
be  employed,  will  be  covered  with  them. 
Let  the  water  be  drawn  off  gently,  after 
sufficient  time  has  been  allowed  for  the 
adherence  of  the  fine  particles  of  matter 
to  the  coke.  Air  will  be  admitted  as  the 
water  is  lowered,  and  a  fresh  impetus  will 
be  given  to  the  little  workers,  who  will 
soon  be  ready  for  another  supply  of  food 
to  be  given  to  them  in  tha  form  of  a  se- 
cond  quantity  of  foul  water.  The  organ- 
isms at  work  under  circumstances  such  as 
these  are  the  ssrobic  microbes  previously 
described.  The  anaerobic  do  not  depend 
on  the  air  for  their  existence,  and  it  is 
this  class  that  carries  on  the  purification 
process  in  what  are  known  as  septic  tanks. 
It  will  be  seen  these  processes  may  con- 
tinue indefinitely,  and  that  we  can  bring 
about  the  destruction  of  objectionable 
matters  completely  and  economically  for 
as  long  a  time  as  may  be  desired. 

Such,  then,  is  Nature's  method  of  puri- 
fication. 

The  process  is  termed  biological,  but  it 
must  not  be  supposed  that  because  this 
term  is  used  in  reference  to  the  treatment 
of  sewage,  it  is  intended  to  imply  that 
the  micfo-organisms  are  provided  by 
the  bed  itself,  and  that  the  sewage  does 
not  contain  them.  The  organisms  are  to 
be  found  in  all  sewage,  and  they  are  by 
the  sewage  conveyed  into  the  beds,  where 
large  surfaces  are  provided,  and  on  which 
the  bacteria  are  cultivated. 

Havingf,  with  these  few  introductory  re- 
marks, given  an  idea  of  the  great  activity 
of  micro-organisms,  and  of  their  enormoua 
power  in  working  out  purification  of  sew- 
age, it  will  nertiaps  be  interesting  to  hear 
of  what  is  being  done  with  their  assist- 
ance in  a  few  of  the  more  important  cities 
of  the  United  Kingdom. 

For  much  of  my  information  on  this 
subject  I  am  indebted  to  Mr.  J.  Davis, 
M.I.C.E.,  late  Engineer-in-Chief  of  the 
Sewerage  Construction  Branch  of  the  Pub- 
lic Works  Department  of  New  South 
Wales,  who  last  year  presented  his  report 
to  the  Minister  for  Public  Works  on  the 
"Latest  Methods  in  use  in  the  United 
Kingdom  and  elsewhere." 

In  order  that  we  may  start  at  the  be- 
ginning I  shall  first  deal  with  Scott-Mon- 
crieff's  methods. 

It  appears  that  Mr.  W.  D.  Seott-Mon- 
crieff  commenced  his    experiments    on  a 

gractical  ecale  in  1891.  He  erected  what 
e  called  a  "cultivation  tank,"  measuring 
2ft.  9in.  wide,  10ft.  long,  and  3ft.  deep 
at  the  deepest  end.  Excludinff  the  grease 
by  means  of  a  trap,  he  allowed  the  entire 
sewage  and  waste  water  from  one  dwelling 
house  to  enter  the  tank  at  the  lowest  end. 
The  sewage  passed  through  a  perforatad 
plate,  which  was  fixed  about  one  foot  from 
the  bottom  of  the  tank.  Underneath  this 
plate  the  solids  were  arrested.   Abore  ths 
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perforated  plate  ^as  a  layer  of  flint, 
Ihrongh  which  the  liquid  portion  rofe  un- 
til it  reached  the  level  of  tne  outlet  drain. 
The  mean  depth  of  the  filtering  material 
was  Hin.,  and  the  epace  underneath  the 
plate  5  cubic  feet. 

Mr.  Scott-Moncrieff  states  that  the  in- 
variable result,  where  he  put  down  instal- 
lations of  these  tanks,  based  upon  an  al- 
lowance of  8  or  4  cubic  feet  for  each  in- 
habitant served,  has  been  the  almost  com- 
plete liquefaction  oi  the  solid  matter,  and 
the  sludffe  in  every  case  was  a  negligible 
quantity.  His  next  step  was  to  pass  the 
effluent  from  the  cultivation  tank  through 
shallow,  open  earthenware  drains  filled 
with  coke,  but  it  appears  that  this  treat- 
ment had  very  little  effect  upon  the  efflu- 
ent. However,  it  was  observed  that  when 
it  passed  into  an  almost  sta^ant,  but 
baoterially  very  active,  ditch,  m  the  pro- 
portion of  one  to  three  respectively,  the 
effluent  purified  what  was  before  a  pol- 
luted stream.  This  fact  (which  to  many 
may  be  hard  to  believe)  will  again  be  de- 
monstrated further  on  in  this  paper,  when 
dealing  with  experiments  carried  out  with 
the  Mancheetei  sewage. 

Using  Mr.  Scott-Moncrieff's  own  words, 
he  states  that  this  proves  two  things:  — 
"First,  that  the  ditch  was  a  very  active 
oxidising  agent;  and,  secondly,  tnat  the 
organic  matter  coming  from  the  'cultiva- 
tion tank'  was  in  a  condition  highly  sue- 
ceptible  to  further  oxidieing  changes,  and 
was  in  a  much  more  unstable  molecular 
condition  than  the  raw  sewage,  which  had 
seriously  polluted  the  stream  when  un- 
treated/' 

He  next  devised  a  hi8[hly  oxidising  ap- 
paratus consisting  of  nine  wooden  boxes 
(perforated),  7in.  deep,  and  each  having  an 
area  of  1  square  foot,  which  he  placed  2in. 
apart  and  above  each  other.  These  he 
filled  with  coke  about  the  else  of  beans. 
In  utilising  the  filtering  material  for  re- 
etoring  oxygen  to  the  sewage  to  the  fullest 
extent,  he  used  V-shapea  tipping  chan- 
nels, BO  that  the  liquid  would  be  evenly 
distributed. 

Inetallations  have  been  carried  out  on 
this  plan  in  several  places,  notably  at 
Birmingham,  at  Chelmsford,  and  at  Ca- 
terham,  under  the  sanction  and  authority 
of  the  War  Department.  At  the  latter 
place  there  is  exceedingly  strong  sewage 
from  tlie  barracks,  which  accommodate 
1,200  persons. 

Dr.  Bideal,  who  was  asked  by  the  War 
Department  to  report  on  the  efficiency  of 
the  installation  at  Caterham,  states  the 
results  are  satisfactory,  and  that  "the 
process  has  been  successful  in  destroying 
eompletely  four-fifths  of  the  total  organic 
'matter  present  in  raw  sewage."  \ 


Septic  Tanke.  ^ 

Under  the  septic  tank  system  the  larg- 
est installation  as  vet  carried  out  is  at 
Barrhead,  where  the  works  are  desicrned 
to  serve  a  population  of  10,000,  and  to  puri- 
fy a  maximum  flow  of  sewage  and  storm 
water  of  400,000  gallons  i>er  day. 

The  works  consist  of  two  grit  chambere, 
four  septic  tanks,  and  eight  bacteria  beds,  ■* 
all  of  which  are  built  with  concrete.  The 
sewerage  main  diecharges  into  the  grit 
chambers,  from  which  tne  sewage  passes, 
without  screening,  into    the  septic  tank. 

When  the  septic  tank  system  was  first 
introduced  it  was  thought  that  it  was  ne- 
cessary to  exclude  all  light  and  air.  It 
is  now  found  by  experience  that  the  reeults 
obtained  from  raw  sewage  are  the  same 
whether  the  tanks  in  which  the  anssrobio 
microbes  are  active,  is  covered  or  open. 
This  may  be  due,  perhaps,  to  the  coating 
of  hard  scum  which  is  formed  in  the  tank, 
aud  which  would  tend  to  exclude  the  light 
and  air. 

There  may  be  cases,  however,  where,  for 
various  reasons.  It  would  be  advisable  to 
cover  the  tanks.  For  all  practical  pur- 
poses  it  is  settled  beyond  dispute  that  the 
open  is  as  efficient  as  the  closed  tank. 

Manchester  Sewerage. 

To  prevent  the  pollution  of  the  Man- 
cheeter  Ship  Canal,  in  1896  proceedinga 
were  instituted  a^inst  the  Corporation 
at  the  County  Police  Court,  and  an  order 
made  calling  upon  the  Council  to  do  whaC 
was  necessary  within  12  months.  This  ^ 
period  has  had  to  be  extended,  as  it  was 
found  impossible  to  make  the  neceasarj 
experiments  to  enable  a  conclusion  to  be 
arrived  at  in  the  time  given. 

Eventuallv  a  scheme  was  prepared  for 
convening  tne  effluent  from  Davyhulme  to 
the  tidal  River  Mersey  at  Randall's 
sluices.  When  this  scheme  was  referred 
to  a  poll  of  the  ratepayers  it  was  rejected 
bv  a  larffe  majority.  Messrs.  Lathaa, 
Franklana,  and  Perkina,  experts,  who 
were  called  in  to  advise  the  Council  upon 
the  question,  supported  the  ratepayers  in  i 
their  decision. 

The  Council  thereupon  decided  to  ap- 
point the  three  experts  already  named  to 
advise  them  and  report  on  tlie  whole  ques- 
tion of  sewage  purification  and  disposal. 

Up  to  this  time  no  adequate  experience 
had  oeen  gained  in  the  use  of  bacteria  beds 
with  sewage  diluted  with  trade  refuse. 

Upon  getting  to  work  the  experts  named 
eonnned  their  attention  to  the  three  me- 
thods which  had  bsen  already  before  the        • 
Council:  — 

1.  Treatment  by  land. 

.    2.  Conveying  the  effluent  into  the  tidal 
portion  of  the  rivez. 

J.   if.  Bacterial  treatment. 
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W  Begarding  the  qaestion  of  land  treat- 
ment, the  J  agreed  with  the  committee  in 
rejecting  it;  firstly,  on  acconnt  "of  the 
great  initial  cost  of  land,  drainage,  con- 


enitability  of  the     land  in  and   around 

•  Dayyhulme."  With  respect  to  thie,  they 
instanced  th«  case  of  Birmingham,  whicA 
is  now  feeling  th«  formidable  dimensions 
of  its  sewage  farm  to  each  an  extent  that 
other  and  moro  compact  modea  of  dealing 
with  the  sewage  are  being  undertaken. 

The  extension  of  the  sewer  to  Bandairs 
sluices  was  condemned  from  an  engineer- 
ing point  of  riew. 

Under  their  direction,  certain  beds  were 
constructed  at  DaTyhulme,  and  experi- 
mente  were  made  with  them.  The  filter- 
ing medium  used  in  the  upper  bed  was 
clinker.  Sin.  to  lin.  gauge;  and  in  the 
lower  bed  lin.  to  iin.  gauge.  Two  other 
beds  of  similar  size,  and  a  fifth,  much 
smaller,  were  afterwards  added,  but  the 
clinkers  used  were  of  much  smaller  mesh, 
&9  it  was  found  that  the  coarser  filters  al- 
lowed eludge  to  get  into  the  bodj  of  the 
bed,  and  eo  into  the  drains  below.  The 
material  used  in  the  third,  fourth,  and 

*  fifth  beds  varied  from  fin.  to  iin,  mesh. 

'  Settled  sewage  was  first  used,  the  beds 
being  filled  once  each  daj  for  the  first 
week,  and  twice  a  day  for  four  weeks.  The 
beds,  having  acquired  a  high  degree  of 
efficiency  at  the  end  of  this  period,  were 
filled  three  times  a  day  for  a  further  term. 

^  As  the  application  of  settled  sewage  was 
attended  with  such  satisfactory  results, 
it  was  decided  to  apply  raw  s'ewage  on  the 
same  lires.  For  the  first  month  the  raw 
sewage  waa  applied  once  each  dav,  and 
the  settled  sewage  twice.  This  haring 
proved  satisfactory  the  raw  sewage  alone 
was  applied  three  times  a  day,  and  was 
continued  for  nearly  two  months,  when 
four  fillinge  per  day  were  tried.  After 
the  first  week  the  rough  bed  showed  signs 
of  clogging;  and  settled  was  therefore  re- 
sortea  to.      The  experiments  with  tnese 

.  beds  have  extended  over  a  period  of  two 
years.  The  effluent  from  septic  tanks 
was,  instead  of  settled  sewage,  ulti. 
mately  passed  through  the  beds.  The 
capacity  of  the  beds  was  at  liret 
rapidly  reduced,  but  when  the  solids  in 
fluspension  from  the  raw  sewage  had  pre- 
viously been  removed,  by  bacterial  action 
in  the  septic  tank,  and  the  beds  had  got 
fairly  to  work,  they  maintained  a  capa. 
city     of      one  -  third      of      the      oapa- 

«  crty  of  the  bed  without  filtering 
material.  When  a  bed  fell  below  this 
proportion  a  short  period  of  rest  would  be 
the  means  of  restoring  it.  The  larger 
beds  were  constructed  to  contain  10,000 
Ktllons  before  the  clinkers  were  put  in, 
^&d  when  working  their  capacity  was 
"ViwS gallons.       j     *    .  •. 


The  beds  were  treating  the  effluent  from 
the  septic  tank  at  the  rate  of  600,000gal. 
per  acre^with  a  resultant  degree  of  purifi* 
cation  of  0.5  grains  per  gallon  oxygen  ab- 
sorption in  4  hours;  and  0.04  grains  per 
gallon  of  albumenoid  ammonia.  The 
limits  of  impurity  adopted  by  the  Mersey 
and  Irwell  joint  committee  (tne  authori^ 
which  has  the  responsibility  of  the  con- 
servation of  the  rivers  in  question)  la  1 
grain  and  .1  grain  respectively. 

In  their  report  the  expert*  say:  "The 
results  of  the  treatment  of  the  open  septic 

tank  effluents have,  from  the  first, 

surpassed  our  most  sanguine  expectatien." 

It  has  been  found,  with  the  uae  of  the 
effluent  from  either  open  or  closed  eeptio 
tanks,  one  contact  with  a  bacteria  bed  lias 
been  sufficient  to  secure  adequate  purifica- 
tion. 

At  the  end  of  1898  an  experimental  in- 
stallation of  the  eeptio  system  was  got  to 
work.  After  it  had  been  working  about 
nine  months  to  trv  its  powers  of  dissolv- 
ing solids,  garbage  waa  tipped  into  the 
tank.  After  279  barrow-loads  were  put 
in,  it  wae  decided  to  cease.  The  tank 
was  constructed  in  size  stifficient  to  hold 
half  a  dav's  supply  of  sewage.  If  it  had 
been  used  as  a  precipitating  tank,  at  the 
end  of  fourteen  months  the  auantiiy  of 
sludge  produced  would  have  been  about 
12,000  tons,  but,  upon  being  emptied,  it 
was  found  to  contain  4,000  tons  of  aludse, 
and  the  garbage  had  been  wholly  dissolv- 
ed. The  greater  portion  of  thie  residue 
was  inorganic  matter;  the  proporuons 
were  60  per  cent,  inorganic  and  40  per  cent, 
organic.  A  large  proportion  of^the  in- 
organic matter,  if  not  the  whole,  ie  recog- 
nised to.  consist  principally  of  silt  from 
the  street  surfaces,  and  silt  pits  are  oeing 
specially  constructed  to  intercept  it  before 
the  sewage  reaches  the  septic  tank.  The 
rapid  rate  at  which  the  sewage  was  passed 
through  the  tank  may  account  for  the 
comparatively  large  amount  of  organic 
matter,  1,393  tons.  Notwithetanding  this, 
it  is  a  very  great  attainment  to  have  suc- 
ceeded in  destroying  two-thirds  of  the 
solid  matter,  and  that,  too,  when  passing 
the  sewage  through  the  tanks  twice  as  fast 
as  is  usual  in  other  places.  Experiments 
made  at  other  places  show  that  the  most 
perfect  bacterial  action  is  obtained  by 
allowing  the  contact  to  be  twenty-four 
hours.  A  closed  septic  tank  was  treating 
sewage  durine  the  whole  time  the  sewase 
wae  passing  tnrough  the  open  septic  tans, 
and  samples  of  the  effluent,  taken  under 
similar  conditions,  show  that  the  results 
for  all  practical  purposes  may  be  regarded 
as  the  same. 

The  sludge  which  is  not  retained  in  the 
septic  tank  passes  away  in  a  highly-divid- 
ea  condition  in  susiMnsion,  and  by  gasi- 
fication. 
'    Prom  samples  of  th^efflne&t  taken  fron 
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the  maximmn  flow  the  resnlU  show  that 
the  suspended  matter  yarie^  from  11.6  to 
4.9  flrrains  per  gallon.  m 

Exhaustive  experiments  have  been  made 
to  determine  the  effect  the  eiSuent  from  the 
bacteria  beds  would  have  upon  the  waters 
of  the  Manchester  Ship  Canal.  Average 
Hamples  of  the  filtrates  were  caken  from 
the  bacteria  beds  in  operatii^n  on  132  days. 
A  similar  quantity  of  water  was  taken 
from  the  Ship  Canal,  and  the  two  were 
mixed.  The  Ship  Canal  water,  except 
in  a  few  cases,  when  it  had  been  diluted 
by  heavy  falls  of  rain,  was  putreacible  to 
a  high  degree,  but  when  mixed  witn  an 
equal  quantity  of  the  filtrate,  the  mix- 
turea  in  117  cases  were  non-putrefactive. 
This  shows  clearly  that  the  organic  im- 
purities of  the  Canal  water  had  been  oxi- 
dised at  the  expense  of  the  nitratee  in  the 
filtrate,  and  thus  vastly  improved.  It 
also  bears  out  the  fact  demonstrated  by 
Mr.  Scott-Moncrieff,  and  already  alluded 
to. 

Of  several  the  following  were  among  tue 
conclusions  and  recommendations  made 
to  the  Council  by  the  three  experts:  — 

1.  That  the  bacterial  syfiTtem  is  the  sys- 
tem best  adapted  for  purification  of  the 
8E<rage  of  Manchester. 

2.  That  any  doubts  which  may  ha^e 
arisen  in  the  first  instance  as  to  its  suita- 
bility ....  have  ....  been  entirely  banish- 
ed. The  results  obtained  have  altogether 
exceeded  our  expectations. 

3 by  passing  the  sewage  as  it  ar- 
rives at  the  works  through  an  adequate 
system  of  screens,  etc.,  the  further  im- 
portant advantage  is  gained,  whereby 
those  anssrobic  or  septic  processes  are  de- 
veloped, and  which  resolve  into  gaseous 
and  soluble  products  the  organic  suapend- 
ed  matter  present  in  the  sewase.  A  large 
proportion  of  the  sewage  sludge  which 
otherwise  accumulates,  and  the  disposal  of 
which  causes  so  much  trouble  and  expenee, 
is  thereby  abolished.  The  above  anssro- 
bic or  septic  process  is  found  to  take  place 
as  effectively  in  an  open  tank  as  in  a  closed 
one. 

It  has  been  demonstrated  that  the  eep- 
tic  tank  can  effectually  diffpooe  of  between 
40  and  60  per  cent,  of  the  suspended  mat- 
ter present  in  the  eewage.  A  kind  of  di- 
gestive process  goee  on  whereby  much  of 
the  insoluble  suspended  organic  matter, 
especially  that  of  animal  origin.  Is  lique- 
fied or  dissolved.  This  is  prooably  entire. 
ly  due  to  the  action  of  those  living  organ- 
isms previously  alluded  to,  bv  whose  vital 
processes  some  ferment  or  ferments  are 
produced  which  digest  these  sabstancee. 
vegetable  fibre  is  more  resistant,  and  is 
but  little  affected.  In  alluding  to  this 
phase  of  the  sabjeet,  Br.  Thresh,  in  a  re- 
cent paper,  sa7«t— '"What  is  vented  sa 
the  discovery  of  some  otvaniam  napable 


of  being  cultivated  and  utilised,  which 
possesses  the  special  power  of  digesting 
vegetable  fibre.'^  In  the  same  paper  lie 
mentions  a  visit  he  paid  to  tbf*  old  sew- 
ai^e  works  at  Buxton,  where  he  found  the 
settline  tank  almost  full  of  deposited  mat- 
ter.  Using  his  own  words,  he  states  that 
"a  few  da}'s  later  some  kind  of  fermenta- 
tion had  set  in,  and  the  fluid  was  effer- 
vescing vigorously  and  in  a  very  short 
time  pracrically  the  whole  of  the  solid 
matter  had  been  dissolved  and  carried 
away.** 

At  Leeds,  where  the  Corporation  are 
carrvmg  out  extensive  experiments  with 
the  bacterial  purification  of  their  sewage, 
the  oldest  of  their  septic  tanks  had  been 
working  over  fi^fteen  months.  Three- 
quarters  iif  the  solids  In  suspension  VAre 
left  therein,  and  no  sludge  had  been  re- 
moved, yet  after  inspection  it  was  found 
that  the  tank  contained  no  more  sludge 
than  it  did  six  months  earlier,  ^uch  a 
condition  showed  that  there  had  unques- 
tionably been  an  enormous  consumption 
of  sludge  in  the  tank  by  septic  processes. 

Before  concluding  this  paper  a  refer- 
ence to  the  Liernur  system  of  sewerage 
might  prove  of  interest.  The  town  or  city 
to  oe  served  is  divided  into  districts,  ac- 
cording to  circumstances,  and  in  a  cen- 
trally situated  position  a  closed  receiver 
Is  provided  for  each  district,  into  which 
the  fsecal  matter  is  drawn  by  vacuum. 
There  are  cast  Iron  pipes  laia  along  the 
streets,  and  so  situated  as  to  enable  house 
connections  to  be  conveniently  made. 
These  pipes  convey  the  sewage  to  the  dis- 
trict receivers.  From  the  central  sta- 
tion the  vacuum  there  formed  is  conveyed 
to  the  district  receiver,  and  the  influence 
of  this  causes  the  sewage  to  flow  by  suc- 
tion to  the  receiver.  The  district  re. 
ceivers  are  in  turn  emptied  b/  applying 
the  vacuum  to  the  mam  receiver  at  the 
central  station.  Briefly  then,  the  Lier- 
nur system  consists  of  ordinary  street  sew- 
«irs  (4in.)  connected  to  a  main  sewer  (10 
to  12in.),  without  any  openings.  At  one 
end,  by  the  house,  is  a  patent  syphoned 
box.  At  the  outfall  works  is  a  steel  plate 
cylinder,  in  which  a  vacuum  is  create'l, 
say  once  a  day.  The  result  is,  the  sew- 
age remaining  in  the  boxes  and  sewers  is 
carried  off  to  the  works  at  six  times  the 
speed  of  water-carried  sewage,  the  air 
flush  being  depended  upon  to  cleanse  the 
pipes  thoroughly. 

From  information  supplied  by  the  Engw 
lish  representatives  of  the  system,  and 
also  by  their  engineer,  Mr.  Theodore  Ben- 
nert,  M .  Inst.  C^.,  there  are  three  inetal- 
latinns  at  work;  one  at  Amsterdam,  one 
at  Trouville-snr-Mer,  and  the  other  at  % 
fold  mine  in  Johannesburg. 

It  is  nnderstood  that  at  Afneterdam  it 
was  the  intention  of  the  desicnere  «nly  fco 
evaporate  the  f«cal  matter,  l>iic  this  hm 
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bean  found  impracticable.  It  is  now  cus- 
tomary to  QBO  a  small  qaantity  of  water 
for  fluthinff  purposes— about  1  gallon  per 
person.  The  houee  slops  at  Amsterdam 
are  not  taken  into  the  sewerage  system* 
but  are  discharged  into  the  yarious  canals 
that  intersaet  tb«»  city. 

According  to  Mr.  D.  I.  Sanchw  the  en- 
gineer in  charge  of  the  works,  the  total 
population  of  Amsterdam  i<8  about  500,000, 
and  of  these  about  one-fifth,  or  100,000,  are 
eeryed  by  the  Liernur  system.     The  street 

fdlMs  are  now  laid  to  an  uniform  grade 
rom  the  upper  end  to  the  district  reoeiy- 
ers.  and  with  ordinary  junctions,  as  it  was 
fonnd  that  the  yertical  junotions,  with 
right-angled  bends,  which  were  originally 
designed,  readily  got  stopped. 

The  ayerage  number  of  persone  connect- 
ed with  a  district  receiver  (of  which  there 
are  50)  is  2,000.  Tiie  greater  portion  of 
the  closets  are  of  the  special  Liernur  kind. 
The  mode  of  treating  the  sewaffe  deyised 
by  Liernur  has  been  entirely  aoandoned. 
The  expense  of  drying  the  sewage  was  so 
great,  even  without  the  household  slops, 
and  with  only  the  small  quantity  of  wa- 
ter used  as  a  flush,  that  it  was  found  ne- 
cessary to  discontinue  the  method. 

The  sewage,  as  soon  as  convenient,  after 
ita  arrival  at  the  works,  is  precipitated  by 
means  of  lime,  and  the  supernatant  liquor 
and  the  sludge  are  boiled  separately  for 
tbe  purpose  ox  throwing  off  the  ammonia. 
This  is  sold,  and  a  fair  revenue  is  derived. 
The  supernatant  water  is  thereupon  dis- 
charged without  further  treatment  into 
the  canal,  and  the  sludge  is  mixed  with 
house  rubbish  and  removed  in  barges  as 
manure. 

Such  a  process  is  wholly  objectionable. 
Thousands  of  gallons  of  sewage  are  stored 
in  large,  open  tanks,  waiting  for  a  number 
of  days  to  be  treated.  Another  source 
of  no  inconsiderable  nuisance  is  the  me- 
thod of  mixing  the  sludge  (previously  de- 
prived of  its  anunonia)  with  the  hotise  re- 


fuse. In  cases  where  the  town  to  be 
served  is  flat  eome  mechanical  means  of 
raising  and  removing  the  sewage  ie  neces- 
sary, and  it  becomes  apparent  that  each 
case  therefore  must  be  taken  on  its  merits. 
However  desirable  it  may  appear  to 
evaporate  the  moisture  and  produce  the 
powder  manure,  the  question  of  co^t  would 
make  the  method  prohibitive.  With  the 
knowledge  we  now  possess  as  to  the  bac- 
terial action,  which  can  be  so  readily  en- 
gaged in  resolying  sewage  into  its  ele- 
ments, there  is  certainly  no  necessity  to 
resort  to  evaporation  as  a  means  of  dis- 
posal. 

Cominff  to  Hobart  the  author  said  that 
within  tne  next  few  montha  the  citizens 
would  be  asked  to  say  whether  or  not  a 
scheme  for  the  drainage  of  the  city  on 
modem  sanitary  principles  waa  desiirable. 
Many  were  averse  to  allowing  crude  sew- 
age to  empty  itself  into  the  harbour,  on 
the  grounds  of  pollution,  but,  at  the  pre- 
sent time  the  foul  slop  waters  from  the 
houses  were  allowed  to  discharge  into  the 
street  chanmds,  whence  they  found  their 
way  into  the  natural  water-courses,  and 
so  on  to  the  waters  of  the  Derwent  estuarv. 
From  the  configuration  of  the  city  and  its 
environs,  and  from  an  engineeriDg  point 
of  vi<«w,  the  natural  place  tor  discharging 
the  sewage  was  at  Macquarie  Point,  where 
there  was  deep  water,  enhanced  by  an 
ample  tidal  flush.  With  the  expenditure 
of  a  few  thousand  pounds,  over  and  above 
the  sum  required  for  a  complete  system  of 
sewerage,  tne  sewage  of  Hobart  could  be 
rendered  quite  innocuous,  and  purified  to 
such  an  extent  that  the  waiters  of  the 
harbour  would  always  retain  their  present 
standard  of  purity.  It  could  readily  be 
accepted  as  a  fact,  from  the  knowledge  we 
now  possessed  of  bacterial  action,  that,  by 
passing  all  the  solid  matters  through  sep- 
tic taxiKs  before  they  entered  the  harbour, 
the  liquefaction  of  the  sewage  could  be  as- 
sured, and  the  pollution  of  the  estuary  re- 
duced to  a  negligible  quantity. 
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ON  TENISON-WOODS  TYPES  IN  THE  TASMANIAJf 

MUSEUM,  HOBART, 

By  W.  L.  Mat. 

Bead  October,  1902. 

It  is  known  to  all  workers  in  Australian  Gonchological 
Science  that  the  late  J.  E.  Tenison- Woods,  during  the  years 
1 875  to  78,  described  a  large  number  of  Tasmanian  Marine 
Shells  in  the  proceedings  of  this  Society. 

His  species  are  usually  fairly  well  described,  but  he  pub- 
lished no  figures,  and  with  a  few  exceptions  the  specimens  he 
used  were  not  marked  as  types. 

Owing  to  many  of  these  species  also  occurring  on  the 
coasts  of  Southern  Australia,  and  which  have  since  been 
discovered  and  worked  up  by  scientists  there,  they  have  taken 
an  important  place  in  their  investigations,  but  owing  to  the 
want  of  figures,  and  particularly  types  to  authoritatively 
settle  uncertainties  and  differences  of  opinion,  some  confusion 
and  considerable  irritation  have  been  caused.  The  Tasmanian 
workers  could  not  definitely  assert  that  any  species  referred 
to  them  was  certainly  Woods'  species  without  the  type,  and 
could  only  assume  that  it  was  so  because  it  agreed  with 
specimens  so  named  in  the  Museum,  or  through  tradition 
handed  down  by  W.  Legrand,  G.  E,  Beddome,  and  others, 
and  they  were  in  consequence  sometimes  taunted  with  not 
knowing  their  own  shells. 

In  this  way  some  errors  crept  in  amongst  lists  and  collec- 
tions, and  Australian  workers  made  frequent  mistakes,  for 
which  on  the  whole  they  had  considerable  excuse. 

So  lately  as  during  the  preparation  of  the  Revised  Census 
of  Tasmanian  Marine  Shells,  Taie  and  May;  the  authors 
were  still  troubled  by  this  want  of  definite  types,  and  did 
not  venture  to  quote  the  Museum  specimens  as  such,  unless 
so  marked,  which  made  the  work  less  complete  and 
authoritative  than  it  otherwise  would  have  been,  and  also 
led  to  several  errors.  But  a  better  day  has  dawned,  and  it 
is  the  object  of  this  paper  to  make  public  the  steps  lately 
taken  to.  place  this  vexed  subject  on  a  satisfactory  basis. 

During  the  sittings  of  the  last  Congress  of  the  A.A.A.S.  at 
Hobart  in  January,  1902,  several  leading  conchologisrs  were 
present  from  various  Australian  States,  and  after  some  preli- 
minary conversation  on  the  subject,  they  formed  a  committee 
to  investigate,  and  if  possible  settle,  the  question  as  to 
whether  Tenison- Woods's  species  so  named  were  the  types, 
and,  if  so,  definitely  mark  them  as  such.  The  names  of  those 
comprising  the  committee  should  be  a  sufficient  guarantee  of 
careful  and  thorough  work,  and  it  is  not  probable  that  their 
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decisions  will  ever  be  serioaslj  questioned.  They  are  as 
follows : — Charles  Hedley,  coachologist,  Australian  Museum, 
Sjdnej ;  Ot.  B.  Pritchard,  Melbourne ;  Miss  M.  Lodder,  Tas- 
mania ;  W.  L.  Maj,  Tasmania.  With  the  cordial  consent  of 
the  Curator,  Mr.  Alexander  Morton,  the  work  was  taken  in 
hand.  As  a  preliminary,  I  was  able  to  state  that  to  my 
personal  knowledge  the  collection,  so  far  as  Woods's  species 
were  concerned,  had  remained  practically  unaltered  since  his 
time. 

All  his  species  described  before  the  publication  of  his 
census  are  labelled  with  slips  cut  from  that  work,  or  in  his 
handwriting.  Those  described  since  are  in  his  handwriting. 
It  therefore  seemed  to  us  all  that  it  was  sufficient  evidence 
that  we  were  dealing  with  his  type  specimens  if  they  were 
labelled  as  described,  particularly  us  the  shells  always  agreed 
with  his  description,  and  sometimes  had  some  peculiarity 
which  further  identified  them.  In  some  cases  the  author's 
handvrriting  was  on  the  card  in  addition  to  the  printed 
label,  and  there  are  some  instances  iu  which  they  are  marked 
as  "  type."  An  additional  point  in  evidence  was  that  Woods 
described  some  half  dozen  exotic  species  received  from  Ronald 
Gunn  with  the  mistaken  identification  of  their  being  Tas- 
manian.  There  is  but  one  specimen  of  each  in  the  Museum, 
and  there  is  no  doubt  that  they  are  the  type,  but  they  were  not 
so  indicated  with  the  other  species,  and  labelled  with  slips 
from  the  census.  See  also  Woods's  note  at  the  end  of  his 
paper  ''On  some  Tasmanian  trochidsB."  P.B.S.,  Tasmania, 
1879,  where  he  makes  certain  corrections  of  some  names  con- 
tained in  his  census.  He  says,  "  I  have  to  thank  Mr.  W.  F. 
Petterd  and  Mr.  W,  Legrand  for  having  carefully  gone  over 
the  whole  of  (he  type  tpedmens  for  me  to  ascertain  the  above 
corrections.  The  italics  are  mine.  None  of  the  species 
referred  to  in  this  note  were  marked  as  type.  We  therefore 
unanimously  agreed  to  take  the  above  indications  as  a  guide, 
and  were  able  to  definitely  decide  as  to  over  150  species, 
which  are  now  marked  as  type. 

The  following  is  a  full  list  of  these  types,  with  a  few 
remarks  where  necessary  as  to  the  condition  of  the  specimen, 
etc.,  or  where  some  fresh  facts  have  been  ascertained  which 
it  seemed  well  to  place  on  record.  I  have  thought  best  to 
keep  entirely  to  Woods's  names  af  they  were  described.  The 
corrections  of  both  generic  and  specific  names  will  be  found 
in  Tate  and  May's  Census.  I  have  also  taken  the  oppor- 
tunity to  correct  some  errors  in  that  work  particularly  aJQEect- 
ing  these  species,  but  where  I  consider  they  have  correctly 
treated  the  synonomy,  and  properly  identified  the  species,  I 
shall  not  again  refer  to  them.  I  have  also  prepared  drawings 
from  the  types  of  such  species  as  have  not  yet  been  figured, 
or  but  inaccurately  or  wrongly  so,  and  they  will  appear  as 
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figures  in  the  text  of  this  paper,  which  I  hope  will  be  of 
distinct  service  to  workers  in  AustraJasian  Conchology, 

It  seemed  as  well  to  add  for  general  information  that  the 
whole  of  the  types  of  Tate  and  May's  species  (with  the 
exception  of  Cantharus  kingicola  now  in  possession  of  Dr. 
Vercoe,  of  Adelaide,  8.A.),  amounting  to  30  species,  are  also 
in  the  Tasmanian  Museum,  as  well  as  a  considerable  number 
of  W.  F.  Petterd's  types,  and  one  of  C.  B.  Beddome's,  viz., 
Leda  lefroyi, 

LIST  OF   TYPE   SPECIMENS. 

Murex  zonatus. 
Trophon  assisL 
Trophon  australis. 
Trophon  brazieri. 
Trophon  dathratus. 
Trophon  goldsteini. 
Trophon  squammosissima. 
Trophon  umbilicatus. 
Purpura  albolirata. 
Purpura  littorinoides. 
Purpura  popinqua. 
Pisania  tosmanica. 
Banella  epitrema. 
Fusus  legrandi. 
Fusus  spiceri. 
Siphonalia  clarkei. 
Siphonalia  castanea. 
Siphonalia  turrita. 
Siphonalia  pulchra. 
Cominella  tasmanica. 
Cominella  tennicostata. 

Josepha  tasmanica.  This  type  was,  but  is  no  longer,  in  the 
collection.  The  late  C.  E.  Beddome  told  me  that  he  had 
the  loan  of  this,  and  several  other  types,  which  he  sent 
to  Tryou,  to  assist  him  with  his  Manual.  They  were 
returned  to  him  and  handed  to  the  late  Curator,  but  have 
never  been  replaced  in  the  collection,  and  cannot  now  be 
found. 

Nassa  tasmanica. 

Mitra  f  ranciscana. 

Mitra  granatina.  The  same  remarks  apply  to  this  as  to 
Josepha.  From  my  recollection  of  the  shell  I  should 
certainly  consider  it  to  have  been  an  exotic  species. 

Mitra  legraudi.  There  are  three  small  and  probably  original 
specimens  on  the  card,  and  one  larger  and  perhaps 
later  addition.  The  former,  which  we  regard  as  typical, 
are  young  shells,  and  are  the  variety  Seh&mburgki  angos. 
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I  agree  with  Pritchard  andGatliff,  P.RS.,  Yictoria, 
p.  189,  1899,  iu  uniting  these  species  together  with 
Sealariformis,  The  large  specimen  menlioDed  seems^to 
be  a  form  of  vinetd. 


(Fig.  1.) 


Mitra  scaliformis. 

Mitra  tasmanica.     (Fig.  1 .) 

On  the  card  are  4  specimens, 
amongst  which  it  is  easy  to 
identify  the  type  andvars.  A  and 
B.  I  consider  this  to  be  a  very 
distinct  species,  not  tabe  con- 
founded with  any  one  of  our 
ribbed  mitras :  its  peculiar  form  and  distinct  spiral  lir©  are 
Tery  constant.  Woods  gives  no  habitat,  but  the  few  speimehs 
I  have  received  ere  from  the  Derwent  Estuary.  Var.  A. 
This  is  M,  iatei  angas,  and  in  no  sense  a  var.  of  this  species. 
Var.  B  is  very  distinct,  and  whilst 
I  do  not  consider  it  to  be  a  variety 
of  this,  it  has  some  resemblance 
in  form.  It  almost  merits  a  specific 
name;  but  these  shells  are  so 
variable  and  so  overloaded  with 
synonomy  already,  that,  without  i  «•   •) 

a  large  series  of  specimens,  it  would  be  unsafe  to  separate  it 
as  a  new  species.  It  may  be  an  extreme  form  of  M,  vineta  or 
M.  iealariformU,  1  have  2  specimens  from  Port  Esperance, 
exactly  similar.    Fig.  2. 

Mitra  teresia. 

Mitra  weldi. 

Mitra  scita. 

Marginella  allporti. 

Marginella  cyprsdoides.     (Fig.  3.) 

Marginella  minutissima. 

Marginella  Stanislas.     I  now  believe 

this  to  be  a  syn.  of  M.  volutelia.  (Fig.  a.) 


Marginella  tasmanica.     (Fig.  4,) 

Columbella  badia. 

Oolumbella  roblini. 

Columbella  dictua.     I  consider  now 

that  these  8  species  should  be 

combined  as    varieties    of   one 

very  variable  form.     C.  vineta^ 

Tatd,  should  also  be  included; 

in   fact,   one   of  the   specimens 

mounted  as  C.   hadia  is  the   Ta  iety   vineta.     Eeeves^s 

figure  C  irrorata  is,  in  my  opinion,  another  variety. 


(Fig.  4.) 
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Oolmnbella  legrandL   (1%.  5.) 
Cofannbella  nunuta. 
Oohnnbelhi  zavieiisna. 

Columbella  miltostoma. 

CoDus  carmeli. 

Oonus  macleajaua. 

Drillia  pbilipineiL  ' 

PrilliatoBBiata. 

Drillia  agnewL 

Drillia  weldiana.  C.  Sedley,  Notes  on  TaBxaaDisn  Condio- 
logj,  1902,  identifies  this  ae  D.  fueafa,  BeiBve.  Woods 
refers  to  tliis  species  in  his  description.  It  is  certainlj 
exotic. 

Drillia  immaculata. 

Drillia  atkinsoni. 

Drillia  minuta. 

Drillia  incrusta. 

Mangelia  desalesi. 

Mangelia  meredithsB. 

Mangelia  St.  Gallffi. 

Mangelia  atkinsoni. 

Ojthara  tasmanica 

Daphnella  tasmanica. 

Daphnella  varix. 

Oancellaria  tasmanica. 

Tenagodus  weldii. 

Turritella  acuta. 

Turritella  atkinsoni. 

Turritella  granulifera. 

GroBsea  cancellata. 

Grossea  labiata. 

Eulima  micans. 

Eulima  tasmanica^     (Fig.  6.) 

This  is  undoubtedly  a  Bissoia,  but  is 
wrongly  placed  as  a  synonym  of  K 
disnmilis  by  Tate  and  May.     It  appears 
to  be  distinct  from  all  other  species,  so 
should  stand  as  B.  tasmanica,.    It  is  al- 
most identical  in  form  with  the  species  ^  '' 
figured  in  Tate  and  May  as  Bissoia  tumtdA^  but  the  oblique 
strifls  are  very  fine,  so    that   unless    it  is  very  carefmlj 
obserred  it  appears  smooth,  and  even  polished. 

Symola  bifasciata. 
Syrnola  michaeli. 
Styloptygma  tasmanica. 
Odontostoma  tasmanica. 
Fartfaenia  tasmanica. 
£lusa  bifasciata. 
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'Turbonilla  angati. 

TarhiMnUa  viacleayj 

Tuii>o»illa  marise. 

TiiiiiniiTnn  taffinnVi  From  fertlMT  cbabIuI  ejBmipAihn  of 
the  type  this  is  certa?Blf  Trwu^aieUa  itcdlarma  m  the 
undecolbted  «tate ;  the  apeoisDest  lure  T«r  j  whtt e« 

Aclis  tristriata. 

Bittium'  minimum. 

Ceritaiopsis  tasmanica. 

Triforis  taamanica. 

TrijCoris  ta^nMtniea.     Yar.  A.    The  specigaen  is  broken^  but 

what  remaizM  ihpwa  it  to  be  T,  gfeiferi  Cr.  and  F. 
Diala  punctata. 
Diala  tessellata. 

Diala-  tumida.  The  shell  figured  as  snch  in  Tate  aud  Maj, 
Pig.  67^  is  uot  this  species;  the  tjpe  shows  it  to  be 
closer  to  Bisaoia  olivacea  of  w^hish  it  may  be  a  variety ; 
it  is  longer,  with  flatter  whorls  and  fewer  ribs  than  is 
shown  by  typical  olivacea  from 
Port  Jackson.  The  type  is  much 
beach  worn. 

Fossarus  bulimoides.  The  type  is  a 
juvenile  example  of  Adelaeieon 
eoHa,    A.  Adams. 

Fossarus  tasmanicus. 

Oingulina  australis. 

Littorina  hisseyana. 

Sissoina  fit.  Olarse. 

Bissoina  flindersii. 

has  been  wroDgly  united  with 
DMa pagodulalij  TB,te ;  first 
in  his  ■**  Revision  of  the  Re- 
cent Bissoidffi  of  Australia," 
T.BS.S.  Aus.,  1899,  and 
similarly  in  Tate  and  May 
Census,  p.  388.  An  examination  of  the  type  shows  it  to 
be  a  Bissoia  of  the  section  AmpkitkalamMs,  the  mouth 
being  quite  characteristiq,  and  entirely  different  from 
JDMa,  I  have  examples  of  the  apecies  from  South 
Australia.    Fig.  8. 

Eissoina  gertrudis.  See  Notes  on  Dastnanian  Conchology, 
1908.    C.Hedley. 

Eissoina  concatenata.    Type  badly  broken* 

Bissoa  cyclostoma. 


(Fig.  7.) 
I  find   Ibis 


(PJ«.  7.) 


(Fig.  8.) 
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d> 


(Fig.  9.) 


(Pig.  10.) 


layardi.    The  type  of 


Bissoa  cjclostoma.      Yar.  rosea. 

This  has  been  re-named  B. 

woodti,    hy     Fritchard     and 

Gatliff,    P.    R.    S.    Victoria, 

1901,  who  rightlj  regarded  it 

as  distinct  from  B,  eyelottoma. 

The  types  hare  bleached  per* 

fectly  white.    Pig.  9. 
Bissoa  f  asciata. 
Bissoa  cheilostoma. 
Bissoa  agnewi.    (Pig.    C.)    This  is 

distinct  from  B.   layardi  Pett.^ 

which   will  now  be   restored  to 

specific  rank ;  thej  are  somewhat 

closelj  related,  but  whilst  in  the 

latter  the  keels  are  close  set ;  in 

the  former  thejr  are  separated  by 

a  considerable  intervaL    Pig.  70 

in  Tate  and  May,  represent  fi. 

which  I  have  seen.     Pig.  10. 
Bissoa  mari»» 
Bissoa  melanura. 
Bissoa  atkinsoni. 
Bissoa  minutissima 
Bissoa  unilirata 
Bissoa  maccoyL 
Bissoa  siennas 
Bissoa  brazieri 
EUssoa  angeli. 
Bissoa  puQCtato-striata. 

^    The  types  of  these  three  species  are 

j  crushed  to  atoms,  which  disaster  oc* 

r<-^io.-*,.^*««  ^^^A\\      I  cured  during  an  unfortunate  removal 

f,pr.  T^L'u  J — i-,  k.  ^f f '" '  '-^  "^ 

Cyclostrema  micra 

lAust.  xxin, 

YTate  and  May. 
Cyclostrema  josephi. 

Cyclostrema  immaculata.    Type  crushed. 

Adeorbis  picta.     This=  Omphalius  faciatus,  Bom.     Vid^  C. 

Hedley,  Notes  on  Tasmanian  Conchology,  June  10,  1902. 
Ethalia  tasmanica.     ThiB=Modulu$  modulus,  Linne.    Hedley 

loc.  cit. 
Liotia  annulata.      Type  crushed.      Same   remarks  apply  to 

this  as  to  Cycloatrema, 
Liotia  incerta. 
Liotia  tasmanica. 


fully  examined  them  when  intact,  with 
by  Tate  in  T.  B.  S.  S., 
Cyclostrema,    and  m 
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Tarfoo  simsoni. 

Turbo  cuculata.  .  ThiMssT.tadiaia,  Gmel.    C.  Hedl^y  loc.  ciU 

Monilea  rosea. 

Monilea  turbinata.  Thia=0mphicUiu9  tecUarU^  Anton.  Hedley 

loc.  cit. 
•Glanculas  alojsii. 
ClanculuB  rapbaeli. 
Clanculug  philomens.    I  now  think  that  these  three  species 

may  all  be  varieties  of  C  yaUiif  Crosse.. 
•Clanculus  angeli. 
Clanculus  dominicana. 
Gibbula  multicarinata. 
^ibbula  aurea<    This  seems  to  be  conspocific  with  0.  imaUatay 

Fischer,  and  is  possibly   distinct    from    Q.   tiberiana^ 

CrouBe=Thalotia  tesBellaia^  Ten.  Woods, 
Oibbula  dolorosa, 
'Oibbula  weldii. 
Zizyphinus  allporti. 
ZizypbiDus  legrandi. 
Margarita  tasmanica. 
Diloma  australis. 
Euchellus  tasmauicus. 
Scbismope  atkinsoni.  • 
Macrochisma  tasmanica. 
Tugalia  tasmanica. 
Tugalia  australis. 
Patella  chapmani. 
Patella  tasmanica. 
AcmsBa  alba. 
Acmsea  crusis. 
Acmsa  petterdi. 
Acmsea  marmorata. 
Cylichna  atkinsoni.    (Fig.  11.)     It  is 

larger    and  more  tapering  tban 

any   examples    of     (7.    pygmma 

A.Ad.  that  I  have  seen,  but  is 

otherwise  Tery  similar.  |  ^Jj^Jj^ 

(Fi«. «.) 
Aplysia  tasmanica. 

Ampullarina  minuta  seems  to  be  young  of  A.  fragilii. 
Auricula  dyeriana. 
Dentalium  weldiana. 
-Gastrochaena  tasmanica. 
Necera  tasmanica 
Semele  warburtoni.     This  =  Lucina  (Codakia)  orbicularis 

Linne  (C.  Hedley  loc.  cit.) 
Myodora  tasmanica. 
-Oouldia  tasmanica.    Types  considerably  broken. 
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Macoma  marise. 

Chioiiie  macleayanaP  ^  C.  ftttitelilmrfi  Gray  juv.,  probablf 

exotic. 
CttlUsta  Tict6risB. 
Dosinia  immaculata. 
Bupellaria  reticulata. 
Lucina  miDima.     (Fig.  12.)     There 

are  two  specimens  moutited  on 

the  card,  representiDg  different 

species.      The  larger  example 

has  the  valves  separated,  and 

was  doubtless  that  from  which 

Woods  desdribed  his  species,  as 

he  refers  to  the  interior;  so  I 

regard  this  as  the  type,  espe- 
cially as   it    agrees  well  with 

the  description  and  ditnenBiafu 

given.      It    is    very    close    to 

L,  perohliqua,  Tate,  but    that 

shell  seems  to  be  stronger  and 

coarser  in  the  sculpture,  especially  in  the  earlier  stages 

of  growth,  when  it  approximates  in  size  to  L.  minima. 

I  regret  that  I  have  no  juv.  examples  of  percbliaua  for 

comparison.      The  other  specimen  mounted  Is  t.  tatei. 

It  is  a  much  smaller  shell  than  the  other,  and  does  not 

seem  to  have  been  opened.    It  will  be  noticed,  too,  that 

on  a  careful  reading  of  Woods's  description  it  will  not 

apply  to  this  species. 

Diplodonta  tasmanica. 
Pythina  tasmanica. 
Cardita  atkinsoni. 
Mytilicardia  tasmanica. 
Keiha  atkinsoni. 
Limopsis  tenisot$i« 
Mytiltni  craSicis. 
Pecten  marise. 


I  also  take  this  opjxortunity  to 
publish  a  figure  of  Bissoia  rubi- 
cunda,  Tate  and  May.  It  was  over- 
looked  when  preparing  the  figures 
for  the  Bevised  Census.    Fig.  13. 


(ni.  13.) 
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SOME  ADDITIQNS  TO  THE   BBTOLOOIOAL  FLOBA 

OF  TASMANIA. 

By  W.  a.  Wbtmouth. 
Pam  in. 

Bead  December  let,  19C2. 

The  first  and  second  parts  of  this  series  appeared  in  the 
Papers  and  Proceedings  of  the  Boyal  Sociely  of  Tasmania 
for  the  years  1893  and  1894-$  respectively.  They  dealt  only 
with  mosses.  The  present  paper  includes  both  mosses  and 
hepatics. 

For  the  skilled  determination  of  the  mosses  I  am  still 
indebted  to  the  courtesy  of  Professor  Y,  F.  Brotherus, 
of  Helsingfors,  Finland,  whose  fourth  and  fifth  parts  of 
**  Some  New  Species  of  Australian  Mosses "  furnish  the 
description  of  new  species  that  follow. 

The  hepatics  hare  been  very  kindly  determined  by  Herr  F. 
Stephani,  of  Leipzig,  through  the  courteous  intervention  of 
Dr.  E.  Levier,.  of  Florence,  who  has  rendered  me  great  ser* 
vice  in  the  preparation,  submission,  and  return  of  my 
specimens. 

Under  the  first  of  the  following  headings  are  given  the 
original  descriptions  of  five  new  mosses,  and  the  names  only 
of  four  others,  bringing  the  total  of  new  species  added  to  Mr. 
B.  A.  Bastow*s  list  of  1886  up  to  37.  The  second  heading 
covers  eleven  mosses  already  known  elsewhere,  but  now  first 
recorded  for  Tasmania. 

The  third  part  consists  of  new  hepatics,  numbering  17,  the 
descriptions  of  which  are,  I  am  assured,  in  course  of  publica- 
tion by  Mr.  Stephani  in  his  elaborate  work^ "  Species  Hepati- 
earum,"  but  are  not  now  available  to  me. 

The  fourth  part  gives  those  hepatics  which,  while  not  new 
to  science,  are  now  newly  recorded  for  Tasmania.  These 
number  no  fewer  than  92  species  to  be  added  to  Bastow's 
enumeration  in  the  Proceedings  of  this  Society  for  1887* 
It  is  interesting  to  note  that  of  these  one»  AcreboUitui  piliferue^ 
is  among  Archer's  Hepatics,  but  does  not  appear  to  have  been 
noted  locally ;  and  a  second,  Maeiigcbryum  accretum^  doubt- 
fully recorded  as  found  by  Gunn  over  70  years  ago,,  is  now 
confirmed  by  Mr.  Stephani  on  recent  specimens. 

New   Mosses. 

29.  Anomodon  UMmanieuSf  Broth.,  n.  sp. 

Dioieus ;  gracilis,  caespitosus,  caespitibus  laxis,  ochraceis ; 
eaulis  secundarius  flexuoeus,  hie  illic  ferrugineo-tomentosus, 
dense  foliosus,  sapeme  subfasciculatimramosus,  ramis  erecto- 
patentibos,  haud  eompUnatis,  vii'  ultra  1  cm  altis,  dense 
fdioais^  simplicibua  vel  furoatis^  obtusis;  foHa  sicca  hixe 
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imbricata,  flexuosula,  sicca  erecto-patentia,  strieta,  e  basi  yix 
auriculata  OTato-lanceolata,  hyalino-macroData,  c.  1,3  inm 
longa  et  c.  0,  4  mm  lata,  marginibus  basi  revolutis,  ioteger- 
rimis,  nervo  lutescente,  pellucido,  ubiqae  dono  papilloso, 
supeme  flexuosulo,  infra  apicem  evanido,  cellulis  rotandatis, 
c  0, 0 1 0  mm,  valde  papillosis,  obscuris.     Caetera  ignota. 

Patria.  Tasmania,  Hobart,  Enockloftj,  Novr.  1888,  alt. 
1,000ft.    W.  A.  Weymouth,  n.  1571. 

Species  e  minoribus,  cum  nulla  alia  commutanda. — 
£rothemB*8  Australian  Mosses,  Y.  p.  137. 

30.  Bartramidula  Wetffnouthi,  Broth.,  n.  sp. 

Hab. — Port  Cjgn6t,  on  roadside  bank,  Lymington,  Sept., 
1889.    W.A.W. 

31.  Bryum  {Eubryum)  argillieola.  Broth.,  n.  sp. 

Dioicfim]  caespitosum,  oaespitibus  laxis,  pallide  Tiridibus; 
baud  nitidis;  caulis  breyissimus,  basi  longe  radiculosus, 
dense  foliosus,  innovationibus  usque  ad  5  mm  altis,  erectis, 
strictis,  ubique  dense  foliosis,  gemmis  microphyllinis  copiosis 
axilliferis ;  folia  erecto-patentia,  carinato-concava,  ovata, 
nervo  excedente  aristata,  marginibus  revolutis,  integris,  an- 
gustissime  indistincte  limbata,  nervo  crasso,  rafescente,  in 
aristam  crassam,  strictam,  acutam,  int^gram  longe  excedente, 
cellulis  oblongo  rhombeis,  basilaribus  rectanguiaribus,  innO' 
vationum  marginibus  superne  minute  denticulatis,  nervo 
arista  denticulata,  cellulis  apicalibus  angustioribus ;  seta  vir 
1  8  cm  alta,  sicca  fiexuosula,  tenuissima,  rubra  ;  theca  nutans, 
crassa,  ovalis,  pallida,  demum  atrofusca,  collo  crasso,  sporangio 
breviore,  sicca  deoperculata  sub  ore  baud  constncta ;  annulus 
triplex,  faciliter  revolubilis,  c  0,  i  o  mm  latun ;  peristomium 
duplex  ;  exostomii  deutei  lanceolato-subulati,  c.  0, 4  mm  long! 
et  c.  0,  07  0  mm  lati,  lamellis  c.  20,  lutei  apice  hyalini,  sca- 
bridi ;  endostomium  liberum,  sordide  flavidulum,  minute 
papillosum;  processus  CB,riuB,t\,  anguste  perforati,  hyalini; 
cilia  bina,  bene  evoluta,  ap()eDdiculata,  papillosa,  hyalina ; 
sport  0,  010  mm,  lutescenti-virides,  laevissimi;  operculum 
conicum,  acut«  apiculatum. 

Patria,  Tasmania,  Port  Cygnet,  Lymington,  ad  terram 
argillosam,  Sept.,  1889.    W.  A.  Weymouth,  n.  1846. 

Species  Br,  hrachyiheciellae  C.  Mull.,  cujus  specimina 
sterilia  tantum  possidemus,  valde  affinis,  sed  innovationibus 
gemmiferis,  foliis  superne  serrulatis  dignoscenda. — Broiherus*$ 
Auitralian  Mosses^  Y.  p.  1 18. 

32.  Bryum  {Eubryum)  microsporum^  Broth,  n.  sp. 
Dioieum;  caespitosum,  raespitibus  humili bus, densis, pallide 

lutesoenti-viridibus,  baud  nitidis;  caulis  brevissimus,  basi 
fusco-radiculosus,  ;denae  foliosus,  innovationibus   vix  ultra 
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^  mm  altis,  erectis,  striotie,  deneQ^foIioaia,  ob  folia  aecre* 
Bceoiia  clavatiB ;  folia  sicca  adpressa,  humida  .  suberecta, 
-carina to-coDcaya,  oblongo-ovata,  lopge  aristata,  marginibui 
infeme  reyolutis,  integris,  limbata,.limbo.concol6re,e  seriebus. 
cellularum  aogOBtarum  3 — 4  formato,  nervo  lutescente,  basi 
rufescente,  in  aristam  elotigatam,  Q^^uosulam,  integram  ex- 
cedente,  cellulis  teneris,  laxe  oblongo-bexagonis,  basilaribus 
rectangularibus,  innovcUionum  siipeme  minutissime  den- 
ticulata;  brac'eas  perichaetii  multo  minores,  longe  aristatae, 
marginibuB  erectis,  integris ;  seta  8 — 5  cm  alta,  stricta,  tenuis, 
fuscescenti-rubra,  nitidiuscula ;  theca  pendula,  sporangio 
oblongo,  collo  sicco  ru^loso,  dimidiam  partem  sporangii 
aequante,  pallide  fuscidula ;  annulua  c.  0,  i  s  mm  latus,  per 
partes  secedens ;  periaiiomium  duplex ;  exosiomii  dentes  lance-, 
olato-subulati,  c.  Obs  mm  alti  et  c.  0,  i  mm  lati,  lamellis 
c.  25,  pallidi;  apice  bjalini,  scabridi ;  endostamium  liberum, 
flavidulum,  minutissime  papillosum ;  ptocessut  carinati,  late 
perforati ;  eiUa  bina,  elongata,  longe  appendiculata,  papilloaa, 
njalina ;  apori  0,  o  i  o— 0,  o  i  a  mm,  lutescenti-virides,  laevissi- 
mi ;  opereulwni  convexo-conicum,  apiculatum. 

Patria,  Tasmania,  Peppermint  Bay,  Mason's  Creek,  Nov. 
1889.     W.  A.  Weymoutb  n.  1848. 

Species  Br.  altiseto  C.  Miill.  babitu  similis,  sed  ittflo- 
rescentia  dioica,  foHis  longius  et  tenuius  aristatis  nee  non 
tbeca  antniatiore  optime  diversa.  —  Drotherus's  Australian 
MosseSf  V.  p.  116. 

33.  Bryum  (Eubryurn)  ovicarpum^  Broth.,  n.  sp. 

Diaicum;  pusillum,  gregarium ;  emits  brevissimus,  basi 
radiculosuB,  dense  foliosus,  subgemmiformis,  innovationibus 
brevissimis,  inferne  nudis,  apice  dense  foliosis: /oZt'a  imbri- 
cata,  ovata  yel  ovato-ovalia,  nervo  excedente  longe  aristata, 
marginibus  erectis,  integris,  elimbata,  nervo  crasso,  rufescente 
in  aristam  elougatam,  strictam,  acutam,  integram,  hjalinam 
excedente,  cellulis  laxe  rbombeis,  basilaribus  subrectangu- 
laribus;  seta  1  cm  alta,  tenuissima;  rubra;  theca  nutans, 
minuta,  cum  collo  crasso,  ruguloso,  pallidiore  oTatb-ovalis, 
atropurpurea ;  anntUus  per  partes  secedens,  c.  0,  »?smm 
latus;*  peristomium  duplex;  esDostomii  dentes  lanceolato- 
subulati,  c.  0, 4  mm  alti  et  c.  0*,  oe  mm  lati,  lamellis  c.  15, 
pallidi, basi  rufescentes,  apice  hyalini,  scabridi;  mdottomium 
liberum,  flavidulum,  minutissime  papillosum ;  processus 
carinati,  angustissiipe  perforati ;  cUia  bina  bene  evoluta,  bre- 
vissime  appendiculata,  hyalina,  papillosa  ;  spori  0,  oiomm, 
ochracei,  laeTissimi ;  operculum  alte  conicum. 

Patria.  Tasmania,  Hobart,  ad  terram,  Dec.,  1891.  W.  A. 
Weymouth,  n.  1884. 

Species  Br.  pa^theeae  C.  Miili.  affinis,  sed  theca  minuta, 
•ovato-OTali  prima  fronte  dignosc^nda.  -^Broiherwls  Australian 
Mosses,  y.  p.  117.  .       . 
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-  ^  Bfiapu$ta8fnanicu9tBroih,jn.  sp. 

Dioicua;  gracilis,  Tiriditi,  stipeme  luteieenti-ftiBceflceiis^ 
liaud  nitidicr;  caulit  2 — 8  cm  alius,  adscendens,  Bnperne 
arcnatus,  complanatus,  cam  f oliis  2,  v  — S  mm  latus,  infenie 
dense,  stipeme  parcius  radiculosus,  radiculis  elongatis,  f asds, 
dense  foiiostis,  subsiinplez ;  Jblia  sicca  imbricata,  humida 
planittscula,  lateralia  erecto-patentia,  obovata,  apiculoacato 
termioata,  marginibus  erectis,  supeme  minntissime  sermlatis, 
late  limbata,  limbo  e  seriebu^  4 — 5  cellulamm  angustamm 
formato,  nervis  binis,  brevissimis,  altero  saepe  obsolete,  cel- 
lulis  in  medio  folii  ovali-hexaganis,  0,  o  s  o  — 0,  o  e  o  mm  longis 
et  c.  0, 0  8  0  mm  latis,  saperne  sensim  minoribus,  basilaribus 
oblongo-hezagODis,  dorsaJia  et  ventralia  adpressa,  minora. 
Caetera  ignota, 

Patfia,  Tasmania,  Hobart  Waterworks,  Oentle  Annie, 
March,  1894.    W.  A.  Weymouth. 

Species  E.  criitato  (Hedw.)  Jaeg.  affinis,  sed  statura  multo 
minore  foliisque  minutius  serrulatis,  latius  limbatis  fiekciliime- 
dignoscenda. — Broiherus^i  Audralian  MosaeSf  Y.  p.  125. 

35.  Fiaaidens  leptocladus,  C.  Mull.-Broth.,  n.  sp. 

£ra5.-— Ouj  Fawkes  Iti?ulet,  near  Hobart,  on  rocks,  Sept.,. 
1890,  and  Jan.,  1897.     W.A.W.,  Nos.  385,  2,157. 

36.  Philonotie  rigena.  Broth.,  n.  sp.  ^ 

£ra5.— The  Bridge  GuUj,  near  oien  Eae,  Wattle  Hill, 
Jan.  1891,  W.A,W.,  No.  566. 

37.  Weiaaia  (Hymenoatamum)  WejfmotUhif  0.  Miill.,  n.  sp.. 
J9a5..-- On  wet  bank,  Cradoc,  Huon,  Sept.,  1889,  W.A.W., 

No.  163. 

Nsw  Vabibties. 

8.  Acanihocladium  exUnuatunif  Brid.,  var.  rivuletorumf 
Broth.,  n.  Tar. 

Hab.  —  West  Coast,  on  the  ground,  banks  oi  creeks, 
Macqoarie  Hdrbour,  Nov.,  1896.  T.  B.  Moore  (Herb. 
W.A.W.,  No.  2,069). 

4.  Sphagnum  Auatrale,  Mftt.,  Tar.  grandioaum,  Wamst.». 
a.  Tar. 

Hab, — Huon,  on  old  tramway,  ArTe  Boad,  Franklin, 
W.A.W.,  No,  2,063. 

Mosses  Nbw  to  Tasmania. 
41.  BarMa  un^uiculaia, 'R.ed'w. 

J9a6.— New  Town,  on  the  ground  in  paddock  Foster-street^ 
March,  1893.    W.A.W.,  No.  1,487. 
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42.  Bryum  mgpulahm,  C.  MtLlU  f.  leto  hrmore. 

Sab. — ^LaaxxceBton  streets,  Aug,  1885.  A.  J.  Tajlor. 
(Herb.  Baatow  and  W.A.W.) 

48.  Bryum  ^Etibryum)  laevigatulum.  Broth. 

Dioicum ;  gracile,  caespitosan^  caespitibus  deosis,  inferne 
ferrugineis,  supeme  laeto  tiridibiis,  oitidiuscuHs ;  eaulis 
fertilis  buxitilis,  longe  radicuksas,  apice  folioaus,  innoya- 
tionibus  singalia  vel  binis,  1  cm  altis,  aense  foliosis  obtusis  ;. 
folia  catUina  erecto-patentia,  elongate  oblonga,  obtusiusctila, 
marginibos  ereciis,  integerrimia,  lioxbata,  limbo  e  serlebus 
tribas  cellularum  composito,  nervo  crasso,  rufesceate,  cuiu 
apice  evanido,  cellulia  oyali-vel  oblongo-hexagonis,  basilaribus 
subrectangularibos,  innovatumum  sicca  imbricata,  humida 
erecto-patentia,  subcjmbiformi-concava,  oblonga,  margiaib  us 
erectis,  supeme  minutissime  serrulatis,  limbata»  limbo  trise-- 
riato,  nervo  cum  apice  evanido  vel  in  apiculum  erectum 
excedente,  celiulis  ovali-yel  oblongo^Iiezagonis,  basUaribus 
subreetangidaiibtis ;  hracUae  periehoutii  internae  foliis  multo- 
miBores,  lanoeolataer  ardiegonia  numerosa  includentes ;  »eta 
viz  1,  •  cm  alta,  fleiuosula,  tennis,  purpurea ;  iheea  horizon^ 
talis  vel  nutans^  pjriformis,  coUo  sporaDgimn  aequante,  sicca 
laevis,  deoperoaiata  sub  oxB  baud  constrict^  demum  rubra ;. 
omittZiis  0, 1  •  mm  latus,  per  partes  secedens  ;  periatamium 
duplex ;  exostomii  dentes  c  0  s  s  mm  long!  et  c.  0,  o  9  mm  biti, 
lutei,  apice  hjalini,  lamellis  c.  20  ;  endostnmium  liberum, 
Bordide  h^lnaum,  minute  sed  densissime  papillosum ;  pro^ 
e€nu9  denthiis  longttudinis»  oarinati,  anguste  perforati ;  cilia 
rudimentaria ;  $pori  0,  o  1 1  — 0,  o  i  ?  mm,  luteseentes,  laevis- 
simi ;  operculum,  convezo-conicum,  apiculatum.  Species  Br. 
laeviffoto  Hook.  fil.  Wils.  siBnis,  sed  statura  multo  minore  et 
peristomio  eiliis  nidiiaentariis  raptim  dignosoenda.— frofA. 
Auttraiian  JUo$a€$f  lY.^  p.  88. 

ira5.— New  Town  Falls,  on  roek,  August,  1889.  W.A.W.,. 
No.  1,846.    Locality  unrecorded.    W.A.W.,  No.  1,849. 

(Also  New  Zealand.) 

44.  Campylopue  Kirkii^  Mitt. 

Dr.  Brotherus  sajs :— -"  That  moss  from  Tasmania  which 
my  friend  A.  Qeheeb,  under  the  name  of  Dicnemon  Mooreir 
Broth.  Oeh.,  meatioDs  in  Beroe  Bryologique,  1897,  p.  67, 1 
have  by  a  further  examination  found  to  be  Campyhpui  Kirkiir 
Mitt.,  earlier  found  in  New  Zealand." — ^Australian  Mosses, 
IV.,  p.  74. 

Bab, — West  Coast,  on  the  ground,  Joneses  Track,  Mac- 
quarie  Harbour.    T.  B.  Moore  (Herb.  W.A.W.,  2,015  h). 
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45.  Oampylopus  BUbappresaifqliuB^  Broth.  Qeh.     • 

Hah^ — West  Coast,  Mount  Darwin,  damp  places,  alt. 
3,400ft.,  March.  1898,  T!  B.  Moore  (Herb.  W.A.W.,  No, 
1,556) ;  and  on  gravelly  button-grass  hills,  Jones's  Track; 
South  Sprent  Ever,  t.  B.  Moore  (Herb.  W.A.W.,  No. 
2,015). 

46.  Hedwigia  albicans  (Web.)  landb. 

Hab, — Hobart-  Rivulet,  on  dry  rock,  Januarv,  1898, 
W.A.W.,  No.  2,ie7. 

47.  SpTiagnum  eentrale,  G.  Jensen  =  S.  intermedium, 
Bussow. 

Haft.— Brown's  River,  1885,  P.  Abbott  (Herbd.  Bastow  end 
W.A.W.).  In  a  bog,  Brown's  River,  1894,  C.  B.  Hazell 
<Herb.  W.A.W.,  No.  1,915).  Form  hrachy-ddsyclada,  R.  A. 
Bastow,  No.  681  (Herb.  W.A.W.) 

Ym.  flavo-glaucescens,  Russ.  . 

jBa6.— Blue  Tier  Range,  Sept.,  1897,  W.  P.  Kirwan  (Herb. 
W.A.W.,  No.  2,123).  Weldborough,  Murphy's  Creek,  Aug., 
1897  (f.  braehyclada,  Warnst.)  P.  H.  Weymouth  (Herb. 
W.A.W.,  No.  2,122). 

Var.  fudeO'palleacenSf  f .  hrcuchy'dasyclada^  Warnst. 

Bob.— Weldborough,  in  a  bog,  Aug.,  1897,  W.A.W.,  No. 
5,121. 

Yav.  flavO'palleaeenSf  f.  hrachy'dasyeladaf  Wsmst. 
flat.— Blue  Tier  Range,  Sept.,  1897.   W.  P.  Kirwan  (HerK 
W.A.W.,  No.  2,124). 

48.  Sphagnum  cuspidaium  (Ehrh.) 

Var.  8tihmer$um  (Schimp.),  f.  ierrulata  (Schlieph). 
Hah, — West  Coast,  floating  in  water  of  sandy  ditch,  West 
Strahan,  Oct.,  1893,  W.A.W.,  No.  2,068. 

49.  Torttda  pandurssfolia,  ILpe.  CfiL 

Hah, — Mount  Rumney,  Nov.,  1885.  R.  A.  Bastow  (Herb. 
W.A.W.)  On  stone,  behind  Knocklofby,  near  Hobart,  Jan., 
1888,  W.A.W.,  No.  1577. 

50.  JJloiafulva,  Brid. 

Hah. — West  Coast,  on  wood,  Comet-Dundas  road,  Oct, 
1893,  W.A.W.,  No.  1,654. 

51.  Zygodon  chtu$ifolifu,  Hook. 

Hab. — West  Coast,  on  trees,  Sophia  Point,  Macquarie 
Harbour,  T.  B.  Moore,  No.  26  (tterb.  W.A.W.,  No.  1,999).     , 
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Nxw  Hbpatxcb. 

1.  Aneura  dentata^  Sieph.,  d.  sp.,  1899.  Species  Hepati- 
carum  I. 

JSoi.— Lottah,  on  wet  bank,  August,  1897,  W.A.W.  (a  few 
admixed  fragments)  ;  and  St.  Crispin's,  Mt.  Wellington,  on 
rocks,  Jan.,  1899,  W.A.W.,  Nos.  570,  572^74.    . 

2.  Aneura  greusUu,  Stepb,  n.  sp.,  1899.     Species  Hepat.  L 
Hab.^-Qny    Fawkes   Bivulet,    near    Hobart.  Jan.,  1897, 

W.A«  W.j  Deep  Creek  and  Bower  Creek,  Mt.  Wellington,  alt. 
i,600ft.,  Dec,  1897;  Hobart  Bivulet,  Jan.,  1898;  St. 
Crispin's,  ou  tree  fern  and  on  face  of  wet  rocks,  alt.  2,200ft., 
and  Watchorn's  Hill,  on  bank  of  watercourse  near  State- 
school,  Jan.,  1899,  W.A.W.,  Nos.  262a,  296/7,  309,  328,  863, 
869,  484,  566,  568. 

8.  Aneura  longiflora^  Steph.,  n.  sp.,  1899.  Species  Hepat.  L 
Hdb.—Blue  Tier  near  Lottab,  Aug.,   1897,  and   Bower 

Creek,  Mount  Wellington,  alt.  2,000ft.,  Dec,  1897,  W.A.W., 

Nos.  208,  210,  860. 

4.  Aneura  iasmanicaf  Stepb.,  n.  sp.,  1899.  Speciea 
Hepat.  I. 

Hab. — Guy  Fawkes  Bivulet,  on  wood,  Sept.,  1892,  and 
Jan.,  1898 ;  Deep  Creek,  on  stonj  bank,  alt.  1,600ft,  Dec, 
1897 ;  and  Bower  Ci^ek,  on  wet  rock,  Dec,  1898,  W.A.W., 
Nos.  228,  252,  307,  428.  Locality  unrecorded,  B.  C.  Gunn 
(Herb.  Mitten  and  Hobart  Museum). 
.  Of  Gunn's  specimen,  which  was  marked  SareamUrium 
eraseum  by  Mr.  Mitten,  Herr  Stepbani  writes: — ** Aneura 
"  eraesa  (Schwgr.)  Nees  is  not  to  be  found  in  any  European 
**  collection.  It  is  reported  to  be  collected  *  in  the  Australian 
"  Islands.'  Such  a  vague  expression  does  not  permit  us  to 
''consider  Gunn's  plant  as  a  reliable  orie:inal.  See  mv 
'*8peeie$  Hepat,  l.,^.  274." 

5.  Cephalazia  verruecsa,  Steph.,  n.  sp.,  1899.  Species 
Hepat.  I. 

Hob  ^  On  the  Cataract  Hill,  Launceston,  July,  1899, 
W.A.W.,  No.  694; 

6.  Cephaloziella  Levieri,  Steph.,  n.  sp.,  1899. 

Hab, — Deep  Creek,  on  stony  bank  (a  few  scraps  with  Lepi- 
dozia  glauea,  Steph.),  alt.  .1,600ft.,  Dec,  1897,  W.A.W.,  No. 
316  in  parL 

7.  Cheitolejeunea  Weymouihif  Stepb.,  n.  sp.,  1899. 
fla6.*— Hobart  Bivulet,  on  wet  rock  on  margin,  Nov.,  1898f 

W.A.W.,  No.  403. 
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*  8.  Fimbriaria  toBmaniccLf  Stajib.,  IL  ap.,  1899. 

Hob. — Bel  tana,  on  the  Becreation  Oround*  Junfii  1899, 
and  Launceston,  on  Trerallyn  HiSii,  July,  1899,  W.A.W.. 
Nob.  672,  711,714,716. 

9.  Fos§Qnibr0nia  dmiaUi,.  Btej^,  il  tp.,  1897. 

Hah, — LaunceBtim,  on  earth,  TrerallyiK,  Sept.,  1892, 
W.A.W..MO.  13. 

10.  l9okifihi$  putOla,  Stepb.,  n.  sp.,  1899. 

H^  — ^LoDglej^  en  roadside  bonk,  Hnon-road,  May,  1699, 
W.A.W.,  No.  649. 

11.  Leieunm  iSMtjtumsa)  eutmidisiipula,  BliVjDh.t  vu  ap*, 
1899. 

Hah, — Moun^-  Wellington,  on  live  tree  tmnk  (od  Zfffodon 
flp.),  25th  Dec,  1897,  alt.  2,500ft.,  W.A.W.,  No.  412. 

12.  Lepidoxia  Beffida^  Steph.,  n.  ip.,  1899. 

JETod.— HuoQ-road,  on  toadtide  bank,  Loag^ej,  JtCaj,  1899« 
W.A.W.,  No.  650/1.  North  and  South  (Jpper  Huoo,  on 
roadside  banks,  Maj,  1899,  W. A.  W.,  Nos.  652,  654/5,  660, 
«63. 

13.  Lophoeolea  Weymouihi^  Stepb.,  n.  sp.,  1899. 

Hah, — Mount  Wellington,  Bower  Creek,  on  tmnk  of  trea 
fern,  and  on  rocks,  Dec,  1898,  and  Bt.  Crispin's,  on  decayed 
wood,  alt.  2,200ft.,  Jan.,  1899,  W.A.W.,  Nos.  420,  421,  565. 

14.  PlagtoehUa  tquarroM,  Steph.^  d.  sp.,  1900. 

Hah. — On  rock,  Newman's  Creek,  Tasnan  Peniaaala,  Feb. 
1899,  W.A.W.,  No.  819. 

15.  Radida  WeymowOU,  Steph.,  n.  sp.,  1899. 

JIa6.— On  decaying  sassafras  branch,  Wellard  Bivulet, 
Tasman  Peninsula,  Feb.,  1899,  W.A.W.,  No.  628. 

16.  Biceia  ttumaniea,  Steph.,  n.  sp.,  1899. 

Hah  — Beltaaa,  Biyer  Derwent,  on  the  groundL  June,  1899, 
W.A.W.,  No.  674  ex  parte. 

17.  Tylimanihus  homomallue,  Steph.,  n.  sp.,  1897. 

Hah, — Blue  Tier,  Dec,  1895,  E.  McGregor  (few  specimens 
picked  out— Herb.  W.A.W.) 

HspATiGS  Nxw  TO  Tabmakia. 

1.  AerohoTbus  piliferM  (Mitt,  sub  Oymnanthe),  Scbiffn. 

Hah, — ^No  locality  or  date  recorded,  W.  Arcber. 

In  Archer's  Herbarium,  Hobsrt  Muaewa,  there  is  a  speci- 
men named  by  Mitten  Oifmnanihe  ptLifera^  hut  it  does  not 
appear  to  ha^e  been  preTiously  recorded  for  Tawnama. 
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2.  Acroholbui  unguiculatuB  (Hook./  IajL)«  Mitt 
Aft.— Sooth  Upper  Hoon,  oa  bank  of  roadado  dlioh.  May, 

1899,  W.A.W.,  659,  662  h. 

3.  jlnattropfcyZZmii  ichi$moides  (Mont.),  Steph. 

flat.— Blue  Tier,  Dec,  1895,  E.  McGregor.  Herb.  W.A.W., 
Ko.  195. 

4.  Aneura  Cofeiwot,  Steph.     Species  Hepat.  I. 
JSa&.^Hobart  Eivulet,  on    damp  earth    at    margin    of 

fltream,  Jan.,  1898,  WA.W.,  Not.  D&2.  366. 

5.  Aneura  erecta^  Steph.     Species  Hepat  I* 

Hob. — Mount  Wellington,  on  wood.  Deep  Creek,  Dec, 
1887,  Bower  €reek,  Jan.,  1888,  on  rock  St.  Cmpsn'e,  Jan., 
1899,  W.A.W.,  Noi.  406  in  part,  569. 

6.  Aneura  minimaj  Carr.  Pears. 

Hab. — Mount  WelliDgton,  on  a  tree  St.  Crispin^s,  Dec, 
1895 ;  on  wet  bank^  EaUs  Track,  Hot.,  1896,  W.A.W.,  Nos. 
108, 179, 181,  207. 

7.  Aneura  niiida,  Colenao. 

JSitift.— Mount  Wellington,  on  decayed  wood  St  Crispin's, 
Dec,  1895,  W.A.W.,  No.  105. 

8.  AT^euru  perpu8Ula,CMen90. 

Hah, — Tasman  Peninsula,  on  decayed  wood,  Wellard 
Eivulet,  Feb.,  1899,  W.A.W.,  No.  804. 

9.  Aneura  polymorphOf  Colenso. 

Hah. — Hobart,  on  earth,  Salvator  Rosa  Olen,  W.A. W.,  No. 
129  (b).  Mount  Faulkner,  on  bank  of  creek  near  Skye  Farm, 
Dec,  1692,  Mrs.  Pettifer  (Herb.  W.A.W.,  No.  188). 

10.  Aneura  preheneiiie  (Hook.  f.  Tayl.),  Mitt. 

jBa5.— Mount  Wellington,  on  log,  Bower  Creek,  Dec,  1898, 
W.A.W.,  No.  431. 

11.  Aneura  eioUmifera^  Steph.    Species  Hepat.  I. 
£c^.— Tasman  Peninsula,  189S,  Bev.  John  Bufton  (Herb. 

W.A.W.,   899).      Mount  Wellington,  on    wet  bank    Falls 
Track,  Nov.,  1896,  W.A.W.,  No.  415. 

12.  Awthocero9  camoeue  (Hook./.  Tayl.},  Steph.  Species 
Hepat.  1. 

Ha6.-«-Momit  Wellington,  on  wet  voeka  Deep  Creek,  Dec, 
1887,  on  roeka  aear  tAke  Spnnga,  Dec,  1890  and  1894, 
W.A.W.,  Nos.  54,  54  (b)  55. 
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13.  Anthoeeroi  era«fttf,Steph. 

.   Hah. — Western  Bivnlet,  W.  .Arohen     (Herb.  Archer  iQ< 
Hobart  Museum.) 

14.  Cephahzia  exiliflora  (Tajl.)}  Steph. 

Hah. — Mount  Wellington,  on  wood  Deep  Creek,  alt. 
1,600ft.,  Dec,  1887,  and  Oeeyeston,  on  burnt  log,  Nov.,  1892,. 
W.A.W. 

15.  Chandananthui  aqtuirroeus  (Hook.),  Mitt. 

Hah. — MouDt  Welliugton,  on  the  Springs  Track,  alt. 
2,000ft.,  Nov.,  1890,  W.A.W.,  No.  73. 

.  16.  Cheilolejeidnea  muscicola^  Steph.    Species  Hepat. 

Hob. — Hobart  Bivulet,  on  rocks  in  running  water,  Jan., 
1898,  W.A.W.,  No.  373. 

17.  Chiloscyphus  affinis,  Gottsche. 

Hob, — Biyer  Mersej,  on  shady  earth  bank  near  Latrobe 
Waterworks,  March,  1893,  W.A-W.,  and  Mount  Wellington,, 
on  wet  rock  in  Bower  Creek,  Dec.,  1898,  W.A.W.,  No.  426. 

(Also  Australian  Alps,  F.  v.  M.) 

18.  Chiloscyphus  asperrimus^  Steph.     Species  Hepat 
ZT^.— West  Coast,  Moore's  Track  to  Frenchman's  Cap,  T» 

B.  Moore.     (A  few  fragments  picked  out.) 

19.  Chiloscyphus  commutatus^  Steph.     Species  Hepat. 
Hab. — Tasman  Peninsula,  on   shady  rocks,  and  on  wet 

decayed  wood,  Newman's  Creek,  W.A.W.,  Nos.  604,  612. 

20.  Chiloscyphus  cuneisiipulus,  Steph.     Species  Hepat. 
Hab. — Mount  Welliugton,  Deep  Creek,  Dec,  1887,  alt. 

1,600ft.,  W.A.W.,  No.  97  (a  few  specimens). 

21.  Chiloscyphus  ligulatus,  Colenso. 

^«^.— Franklin,  Price's  Biyulet,  Feb.,  1892,  W.A.W.,  No- 
50.  Mount  Wellington,  on  wet  rocks  Guy  Fawkes  Falls* 
Sept.,  1892,  and  St.  Crispin's,  alt.  2,200ft.,  Dec,  1895,  and 
on  face  of  dripping  rocks  Hobart  Bi?ulet,  Aug.,  1896,  W.  A.  W.,. 
49,  115,  117. 

22.  Chiloscyphus  Mooreiy  Steph.     Species  Hepat. 

.  Ifab.— West  Coast,  on  Jones's  Track,  and  on  hard  button* 
grass  plains,  Macquarie  Harbour,  Nov.,  1896,  T.  B.  Moore. 
(Herb.  W.A.W.,  Nos.  150,  168.) 
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23.  Chilostyphus  Mulleri,  Oottsche. 

Hab. — D'Eutrecasteaux  Channel,  on  wet  bank  of  road3ide 
drain,  Middleton,  Aug.,  1894,  W.A.W.,  178. 
(Also  Australian  Alps,  F.  v.  M.) 

24.  Chiloscyphus  odoratus.  Mitt. 

Hob. — Mount  Wellington,  on  wood  Deep  Creek,  alt. 
1,600ft.,  Dec.,  1887,  W.A.W.,  No.  53. 

25.  Ckiloscyphus  physanihus  (Tayl.),  Mitt. 

-^a^.— Mount  Wellington,  Deep  Creek,  Dec.,  1887  (frag- 
ments with  other  hepacics),  W.A.W.,  and  Guj  Fawkes 
Rivulet,  May,  1890,  W.A.W.,  No.  184. 

26.  Chiloscyphus  trispinosus^  Mitt. 

Hab, — Tasman  Peninsula,  on  wood.  Newman's  Creek. 
March,  1891,  W.A.W.  (picked  out  from  TrkhoUa  totfunUlla), 

27.  Fossombronia  perpusilla  (Col.),  Steph. 

Hab. — Launceston,  on  earth,  Trevallyn  Hill,  Sept.,  1692, 
W.A.W.,Nos.  389,395. 

28.  Frullania  cinnamomea^  Carr.  et  Pears. 

Hab. — Tasman  Peninsula,  on  fallen  sassafras,  Newman's 
Creek,  Feb.,  1899,  and  Launceston,  on  rock.  Cataract  Hill, 
July,  1899,  W.A.W.,  Nos.  11^,  706. 

29.  Fndlania  cranialis,  Tayl. 

ZTtf^.— Mount  Wellington,  on  trunk  of  Prostanthera,  Deep 
Creek  Track  alt.  1,600ft.,  Jan.,  1899,  W.A.W.,  Nos.  580, 
582. 

30.  Frullania  pentapleura^  Tayl. 

Hab. — Kempton,  on  rock  on  the  Sugar  Loaf,  May,  1892, 
and  Mount  Wellington,  on  a  tree,  St.  Crispin's,  alt.  2,200ft., 
Jan.,  1899,  W.A.W.,  Nos.  217,  681. 

31.  Frullania  pycnantha,  Tayl. 

^^3.— Launceston,  on  rock,  Cataract  Hill,  July,  1899, 
W.A.W.,  Nos.  706,  707. 

32.  Frullania  spinifera^  Tayl. 

Hab, — Guy  Fawkes  Ri?ulet,  near  Hobart,  on  trunk  of 
tree,  Jan.,  1899,  and  Tasman  Peninsula,  on  English  oak, 
Carnarvon,  Feb.,  1899,  W.A.W.,  Nos.  473,  476,  477,  775. 

38.  Hynunophyton  Upiopodum  (Tajl.)  Dum. 

Hab. — Mount  Wellington,  Deep  Creek,  Dec,  1887,  on 
wood,  Guy  Fawkes  Bivulet,  Jan.,  1897,  on  rock  and  roots, 
Hobart  Bi?ulet,  Jan.,  1899,  on  wet  rocks  St.  Crispin's, 
Jan.,  1899,  W.A.W.,  Nos.  124,  457,  458,  460,  663  (in  part). 
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34.  Hymenophyton  podophyllum  Nees  et  Mont. 

-^^.— Mountains  towards  Lake  Pedder,  Schuster,  1875, 
with  f.  flowerp.— i^raj^.  Phyt,  Aus.  XI,,  p.  67  (supplement). 

35.  Isotachis  grandis^  Carr.  et  Pears. 

Hab. — Mount  Wellington,  on  top,  amongst  Sphagna,  Feb., 
1888,  alt.  4,lG6ft.,  W.A.W.,  No.  57.  West  Coast,  Sophia 
Point,  Macquarie  flurbour,  T.  B.  Moore  (Herb.  W.A.W., 
No.  131). 

26,  Isotachis  inflexa,  Qottsche. 

Hab. — Huon-road,  on   roadside   bank  near  the    Halfway 
Bridge  at  Longiey,  Feb.,  1892,  W.A.W.,  No.  401. 
(Also  Blue  Mountains,  N.S.W.,  1871,  W.  WooUs.) 

^1.  Lejeunea  {Eulejeunea)  Drummondi  (Tayl.). 

Hab. — Kiver  Mersev,  on  trunk  of  tree  near  Latrobe 
Waterworks,  March,  1893,  W.A.W.,  No.  125.  Guj  Fawkes 
Rivulet,  near  Hobart,  on  Prostanthera,  Jan,  1899,  W.A.W., 
Nos.  469,  482.  Tasmun  Peninsula,  on  rocks  Newman's  Creek, 
and  on  wood  Wellard  Rivulet,  Feb.,  1899,  W. A. W., Nos.  613, 
629. 

38.  Lepicolea  attenuata  (Mitt.)  Spruce. 

^fl'^.— Mount  Wellington,  Wellington  Falls,  March,  1886, 
R.  A.  Bastow  (Herb.  W.A.W.,  md).  On  rocks,  Sept., 
1891,  and  near  the  Organ  Pipes,  Dec,  1894,  W.A.W.,  Nos. 
186,  198.  West  Coast,  Comet- Dundas  Road,  Grubb's  Tram- 
wav,  Ztehan,  and  West  Strahan,  Oct.,  1893,  W.A.W.,  Nos. 
^^]^Ukc.  Blue  Tier,  Dec,  1895,  E.  McGregor,  and  Sept., 
1897,  W.  P.  Kirwan  (Herb.  W.A.W.,  No.  214.)  West  Coast, 
Macquarie  Harbour,  Nov,  1896,  T.  B.  Moore  (Herb. 
W.A.W.,  No.  167.) 

39.  Lepidozia  asymmctrica,  Steph. 

Hah, — Mount  Wellington,  Deep  Creek,  Hobart  Rivulet, 
and  Bower  Creek,  Dec.  1897,  Jan.  and  Dec,  1898,  W.A.W., 
Nos.  281,  345,  364,  406^.  North  Upper  Huon,  on  road- 
side bank.  May,  1899,  W.A.W.,  No.  653. 

40.  Lepidozia  chcetophylla.  Spruce. 

Hab, — Tasman  Peninsula,  on  tree  fern,  Wellard  Rivulet, 
Feb.,  1899,  W.A.W.,  808. 

41.  Lepidozia  chordulifera,  Tajl. 

jy^^._West  Coast,  Jones's  Track,  T.  B.  Moore.  (Herb. 
W.A.W.,  No.  135.) 
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42.  Lepidozia  cancinna,  Colenso. 

Hab, — Mount  Wellington,  St.  Crispin's,  Jan.,  1899, 
W.A.W.,  No.  591^,  alt.  2,200ft. 

43.  Lepidozia  glauca^  Steph. 

ZTa^.— Mount  WellingtoD,  Deep  Creek,  alt.  1,600ft..  Dec., 
1897,  W.A.W.,  No.  316. 

44.  Lepidozia  magellanica^  Stepb. 

Hob, — Tasmania,  locality  not  recorded,  W.A.W. 

45.  Lepidozia  parvitexta^  Steph. 

ZTa^.— Mount  Wellington,  Bower  Creek,  alt.  1,500ft.,  and 
St.  Crispin's,  alt.  2,200ft.,  Jan.,  1888,  Nov.,  1890,  Dec,  1895, 
W.A.W.,  Nos.  3,  ^1,  10'>.  West  Coast,  Macquarie  Efarbour, 
July,  1893,  and  Nov.,  1896,  T.  B.  Moore  (Herb,  W.A.W., 
Nos.  132,  166).    Blue  Tier,  Jy^a.^  1895,  E.  McGregor. 

46.  Lepidozia  Saddlensis,  Massalongo. 

Z^.— West  Coast,  Mount  Darwin  (amongst  Symphyogyna 
obovata,  1893,  T.  B.  Moore.     (Herb.  W.A.W.,  No.  381.; 

47.  Lepidozia  setiformis,  De  Noturis. 

-^j^.— Sandfly  Road,  near  Ludbey's,  Dec,  1888,  W.A.W., 
No.  410  (a  few  fragments). 

48.  Lophocolea  allodonta,  Mitt. 

Hab. — Port  Esperance,  on  wood,  main  road,  W.A.W.,  No. 
46.  Mount  Wellington,  East  Slope  and  Bower  Creek,  Dec, 
1897,  W.A.W.,  Nos.  261,  850,  356.  Tasraan  Peniiisaia,  on 
tree,  Wellard  Rivulet,  Feb.,  1899,  W.A.W.,  No.  816  in  part. 

49.  Lophocolea  altemi/olia^  Mitt. 

Hab, — Mount  Wellington,  on  fallen  branches  of  trees, 
Bower  Creek,  Dec,  1897,  W.A.W.,  No.  343. 

50.  Lophocolea  australis^  Oottsche. 

jffa6, — West  Coast,  Porteus's  Gully,  Queen  River  Road, 
Feby.,  1891,  W.A.W.,  No.  94  (few  fragments)  Mt.  Welling- 
ton: on  wet  rock  in  Bower  Creek,  Dec,  1898;  on  stony 
bank,  Deep  Creek  Track,  near  Trolly  but,  Jan.,  1899;  on 
rock  Watcborn's  Hill,  Jan.,  1899,  W.A.W.,  Nos,  418, 496, 511. 
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51.  Lophocoka  bispinosa  (Hook,  f  Tayl.)  Mitt. 

Haft.— Hobart  Eivulet,  Dec,  1897,  and  Jan.,  1898.  Mt. 
Wellington,  on  the  Springs  Track,  and  on  rocks  Deep  Greek, 
Dec,  1897 ;  on  rock  in  Bower  Creek,  Dec,  1898 ;  and  on  rock 
St.  Crispin's,  Jan.,  1899.  New  Town  Ei?ulet,  June,  1899, 
W.  A.  W.,  Nos.  241, 274,  302/3,  372,  427,  516/6,  519.  521,  719. 

52.  Lophocoka  Bridelii^  Oottsclie. 

ZToi^.— Blue  Tier,  Sept.,  1697,  W.  P.  Kirwan  (Herb. 
W.A..  W.).  Mt.  Wellington,  on  rock  Deep  Creek,  Dec,  1897 ; 
on  rock  and  native  laurel  St.  Crispin's ;  on  Deep  Creek  track, 
and  at  Watchorn's  Creek,  Jan.,  1899.  W.A.W.,  Nos.  804, 
493,  514,  517,  575. 

53.  Lophocoka  Campbelliana,  Steph.     Species  Hepat. 
iya^.— Hotart    Rivulet,    Dec,    1892.   W.A.W.    (amongst 

Dicranufn), 

54.  Lophocoka  corticola,  Steph.     Species  Hepat. 

HcU), — Mt.  Wellington,  on  rock  St.  Crispin's,  Jan.,  1899, 
W.A.W.,  No.  558.  Tasman  Peninsula,  on  wet  decayed  wood 
Newman's  Creek,  and  on  decayed  wood  Wellard  Kivulet, 
Feb.,  1899,  W-A.W.,  Nos.  606,  608. 

55.  Lophocolm  ereciifoUa,  Steph.     Species  Hepat. 
.fifo^.— Mount     Wellington,    St.     Crispin's,    Dec,     1895, 

W.A.W.,  No.  111. 

56.  Lophocoka  Laukrbachit\  Steph. 

Hab, — Tasman  Peninsula,  on  a  tree  Wellard  Bivulet,  Feb., 
1899,  W.A.W.,  Nos.  564  in  part,  802. 

57.  Lophocoka  Moorei^  Steph.    Species  Hepat. 

Hab, — West  Coast,  on  track  to  Frenchmac's  Cap,  1893 
(amongst  Raduki  pHcata),  T.  B.  Moore  (Herb.  W.A.W.,  No. 
138).  Huon-road,  on  wood  Millhouse's  Falls,  March,  1893, 
W.A.W.,  No.  92.  Mount  Wellington,  on  wood  St  Crispin's, 
Dec,  1895,  and  Jan.,  1899,  and  on  stony  bank  Deep  Creek, 
Dec.  1897,  W.A.W.,  Nos.  280/1,  502/3. 

58.  Lophocoka  multipmna^  Tayl. 

^flf^.—West  Coast,  King  River,  T.  B.  Moore  (Herb. 
W.A.W.,  No.  163) ;  on  wood  near  Leslie  Junction,  Dundas, 
Oct.,  1893  (amongst  Plagiochila  ramosissima),  W.A.W.,  No. 
767.  Mount  Wellington,  on  rocks  in  running  water,  St. 
Crispin's,  Jan.,  1899,  W.A.W.,  No.  518. 


BY  W.  A.  WEYMOUTH.  120 

59.  Lophocolea  planiuscula^  Tujl. 

Hab, — Franklin,  Huon,  on  old  tramway  Price's  RiTulet, 
Feb.,  1892,  W.A.W.,  No.  119.  Mount  WellinRton,  Falls 
Track,  Nov.,  1896,  W.A.W,,  No.  202. 

60.  Lophocoha  rotundisiipula,  Steph.     Species  Hepat. 

Hob, — Mount  Wellington,  on  boulders  in  running  water^ 
St.  Crispin's,  alt.  2,200ft.,  W.A.W.,  No.  107. 

61.  Lophocolea  rupicola^  Stepb. 

Hob. — Mount  Bischoff,  on    stone  Biver  Waratah,  April, 

1892,  W. A. W.,  No.  187. 

62.  Lophocolea  suhmarginata^  T«yl. 

Hob. — Mount  Wellington,  Bower  Creek,  Dec,  1897  (mixed 
with  Hynunophyton  phyllanthus),  W.A.W. 

63.  Lophocolea  subporosa^  Tajl. 

Hab» — Mount  Wellington,  on  decayed  wood,  Bower  Creek, 
Dec,  1897  (a  few  admixed  fragments),  W.A.W: 

64.  Lunularia  cruciata  (L.)  Dum.  =  Z.  Vulgaris^  Micheli. 
Hob.— On  the   ground,  Mona  Yale,  near   Boss,  August, 

1899,  W.A.W.,  862. 

65.  Marchaniia  cephaloscypha,  Steph.     Species  Hepat. 

ZTflr^.— Mount  Wellington,  north  slope,  Jan.,  1888,  W.A.W., 
No.  130.  Hastings,  on  Hay's  tramway,  April,  1888,  W.A.W., 
No.    130^.     Latrobe,    on  the    ground,    Hazeldean,    March, 

1893,  and  Tasman  JPeninsuIa,  on  the  ground  near  Brown 
Mountain,  Jan.,  1899,  W.A.W.,  Nos.  128,  756.  Gould's 
Country,  Jan.,  1897,  Mrs.  W.  A.  Weymouth  (Herb.  W.A.W., 
Nt).  206).  Derwent  Valley.  Back  Biver  Creek,  Dec,  1898, 
Miss  Jean  Downie  (Herb.  W.A.W.,  No.  446). 

^^,  Marchaniia  fusca,  Steph.,  Bull.  Herb.  Boiss.,  1899. 

Hab. — Mount  Wellington,  on  wet  'bank  Deep  Crock,  alt. 
1,600ft.,  Dec,  1897,  and  on  wet  bank  in  bed  of  Bower 
Creek,  alt.  2,000ft.,  Dec,  1898,  W.A.W.,  Nos.  806,  447/8. 

67.  Marsupidium  setulosutn^  Mitt. 

Hab, — Mount  Faulkner,  on  dry  rocks  near  Skye  Farm, 
Dec,  1892,  W.A.W.  Blue  Tier,  Dec,  1895,  E.  McGregor 
(Herb.  W.A.W.,  No.  453;. 
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68.  Mastigobryum  accreium^  Lehro.  Ldnhg. 

Hab. — West  Coast,  on  wood  Grubb*s  Tramway,  Zeehan, 
Oct ,  1893,  W.A.W.,  No.  229.  Also  near  Leslie  Junction, 
Dundas,  Oct.,  1893,  W.A.W.,  No.  767  in  part  (a  scrap).  Dr. 
Levier  says  of  this  plant : — "  Highly  interesting.  .  .  Mr. 
"  Stephani  writes  that  Mastigobfyum  accretum,  an  Australian 
"  species  not  found  in  Tasmania  since  1830,  and  quoted  with 
"  doubt,  is  now  perfectly  sure." 

69.  Mastigobryum  degans^  Colenso. 

Hab,—m„  Wellington,  St.  Crispin's,  Jan.,  1888,  W.A.W., 
No.  4.    Blue  Tier,  Dec,  1895,  E.  McGregor. 

70.  Mastigobryum  Mittenii^  Steph. .  Species  Hepat. 

Hab.—Voxi  Esperance,  Aug.,  1887,  D.  Purvis  (Herb. 
W.A.W.,  226.)  Lymington  (Port  Cygnet),  Sept.,  1887,  Rev. 
F.  C.  B.  Fairey  (Herb.  W.A.W.,  223).  Mount  Wellington, 
Springs  Track,  Dec,  1890  ;  Deep  Creek, Dec,  1898  and  1897, 
on  a  log  St.  Crispin's,  Jan.,  1899,  W.A.W.,  Nos.  224/5,  227, 
319,  632.  Blue  Tier,  Dec,  1895,  E.  McGregor  (Herb. 
W.A.W.).  West  Coast,  Moore's  Track  to  Frenchman's  Cap, 
T.  B.  Moore  (Herb.  W.A.W.,136) ;  North-East  Dundas,  Oct., 
1893,  Mi88  C.  Page.  Weldborough,  1897,  Gilbert  Murphy 
(Herb.  W.A.W.,  4S7).  Tasman  Peninsula,  Kev.  John  Bufton 
(Herb.  W.A.W.,  400);  on  decayed  wood  and  on  sassafras 
Wellard  Rivulet,  W.A.W.,  Nos.  642/3. 

71.  Mastigobryum  mooreanum^  Steph.     Species  Hepat. 

^a^.— West  Coast,  Jones's  Track,  North  Sprent  Biver, 
T.  B.  Moore  (Herb.  W.A.W.,  147). 

72.  Metzgeria  atrichoneura,  Spruce. 

Hab, — Tasman  Peninsula,  amongst  Tylimanthus  tenellusi 
Wellard  Rivulet,  Feby.,  1899,  W.A.W.,  761  in  part. 

73.  Metzgeria  nitida,'  NLitt.^M.  Australis^  Steph. 

^a^.— Mount  Wellington,  Deep  Creek,  Dec,  1887;  St. 
Crispin's,  Dec,  1895;  Bower  Creek,  Dec,  1897,  and  else- 
where, W.A.W.,  Nos.  27,  29,  32,  110,  242,  267,  462,  etc 
West  Coast,  Frenchman's  Cap,  and  Jones's  Track  to  Huon, 
T.  B.  Moore  (Herb.  W.A.W.,  Nos.  142,  146).  Tasman 
Peninsula,  on  wood,  Wellard  Rivulet,  Feby.,  1899,  W.A.W., 
Nos.  769,  784,  801. 
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74.  Metzgeria  saccata^  Mitten. 

Hah» — Mount  Wellington,  on  Orthoirichutn  tasmanicutn^ 
growing  on  a  falling  branch,  alt.  2,500ft.,  Dec,  1897, 
W. A.W.,  No.  407.  Tasman  Peninsula,  on  sassafras,  Wellard 
Rivulet,  Feb..  1899,  W.A.W.,  No.  782  in  part 

75.  Odontoschistna  sp.  (incomplete). 

Hab, — Launcoston,  on  wood  Trevallyn  Gullj,  off  First 
Basin,  Jan.  1888,  W.A.W.,  No.  42.  West  Coast,  Jones's 
Track,  T.  B.  Moore  (Herb.  W.A.W.,  No  154). 

76.  Plagiochila  apiculata,  Steph. 

Hah, — Mount  Wellington,  on  a  bank  St.  Crispin's  Track, 
on  rocks  St.  Crispin's,  and  on  rock  Deep  Creek  Track,  Jan , 
1899,  W.A.W.,  Nos.  542,  549,  551/2,  655. 

77.  Plagiochila  fuscella,  TayJ.  (? — incomplete). 

-^j^.— Emu  Bay,  Jan.,  1892,  J.  H.  Royce  (Herb.  W.A.W., 
No.  68). 

78.  Plagiochila  incurvicolla  (Hk.  f.  Tayl.) 
^a^.—Mount     Wellington,     Fork     Creek,     Oct.,     1888, 

W.A.W.    Hobart  Rivulet,  Dec.,  1897,  W.A.W.,  No.  245. 

79.  Plagiochila  intettexfa  (Hk.  f.  Tayl). 

Jffa^.— Mount  Wellington,  east  slope,  alt.  2,500ft.,  Dec., 
1897,  W.A.W.,  No.  270. 

80.  Plagiochila  Kingiana^  Qottsche. 

Hab, — Hobart  Rivulet,  on  damp  eartb  at  margin  of 
stream,  Jan.,  1898,  W.A.W.,  No.  365. 

81.  Plagiochila  pleurota  (Hk.  f  Tayl.) 

J7a5.— Mount  Wellington,  on  sassafras  Bower  Creek,  Dec, 
1897,  W.A.W.,  No.  339. 

82.  Plagiochila  ramosissima^  Lindenberg. 

Hab, — West  Coast,  on  wood  near  Leslie  Junction,  Dundas, 
Oct.,  1893,  W.A.W.,  No.  7Q7, 

83.  Plagiochila  Taylori,  Steph. 

Hah. — Mount  Wellington,  on  rock  in  bed  of  Bower  Creek, 
Dec,  1898 ;  on  rocks  in  running  water,  Millhouse's  Creek  ;  on 
rocks  St.  Crispin's,  and  on  rock  Dtep  Creek,  Jan.,  1899, 
W.A.W..  Nos.  439,  545,  548,  550,  553^4. 

84.  Plagiochila  Traversii,  Qottscbe. 

^o*.— Hobart  Rivulet,  Dec,  1897,  W.A.W.,  No.  247. 

86,  Rctdula  Mitteni,  Steph.     Species  Hepat. 

Ha6.— Guy  Fawkes  Rivul«t,  Nov.,  1891 ;  Jan.,  1898 ;  on 
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rock  Jan.,  1899.  Huon  Road,  Millhouse's  Falls,  March,  1893  ; 
Mt.  Wellington,  Bower  Creek,  Dec,  1898,  W.A.W.,  Nos.  21, 
90/1,  251,  425,  443.  Tasman  PeniDSula,  on  shady  rock 
Newman's  Creek,  on  decayed  wood  and  on  musk  Wellard 
Rivulet,  Feby.,  1899,  W.A.W.,  Nos.  623,  625,  627,  630. 

86.  Radula  plicata.  Mitt. 

B.ab. — Mount  Wellington,  Bower  Creek,  Jan.,  1888  ;  New 
Town  Falls,  Aug.,  1889,  W.A.W.,  Nos.  1,  88.  Port  Cygnet, 
Homedale  Gully,  Sept.,  Ib89.  W.A.W.,  No.  9.  Tiisman 
Peninsula,  Wellard's  Track,  Mch.,  1891,  W.A.W.,  No.  185. 
West  Coast,  Strahan  West,  Oct.,  1893,  W.A.W.,  No.  172. 
Blue  Tier,  Dec,  1895,  £.  McGregor  (amongst  LophocoUa 
Maorei). 

87.  Saccogyna  australis,  Miit, 

Sab, — Huon  Boad,  Longley,  at  base  of  wet  rocks  near 
Bridge,  Nov.,  1892  (amongst  Sphagnum  australe),  W.A.W. 
West  Coast,  Mooro's  Track  to  Frenchman's  Cap  (fragments 
amongst  Chiloscyphus  asperrimus),  T.  B.  Moore  (Herb. W.A.W.) . 

88.  Schistochila  (?)  Spegazztniana,  Massalonga. 

flofc.— Macquarie  Harbour,  Birch  Inlet,  Nov..  18D6.  T.  B. 
Moore,  No.  185  (Herb.  W.A.W ,  169).     Sterile. 

89.  Symphyogyna  interrupta,  Carr.  Pears. 

Hah, — Mount  Wellington,  Bower  Creek,  Jan.,  1888, 
W.A.W.,  No.  23. 

90.  lyiimanthus  brecknockiensis  (Massalongo,  Hep.  Pueg., 
1895,  cum  icone,  sub-Adelautho),  Steph. 

J7flr^.— Mount  Wellington,  Deep  Creek,  alt.  1,600ft.,  Dec, 
1887  (amongst  Hymen ophy  ton),  and  Dec,  1897  ;  on  rock  East 
Slope,  Dec ,  1897 ;  on  wet  rock  and  on  wood  St.  Crispin's, 
alt  2,200ft.,  Jan.,  1899,  W.A.W.,  Nos.  278, 283, 259,  503,  594. 
Huon-road,  Millhouse's  Creek,  March,  1893,  W.A.W.,  No.  122. 
Blue  Tier,  Dec,  1895,  E.  McGregor  (Herb.  W.A.W.,  193). 
West  Coast,  Gordon  River,  T.  B.  Moore  (Herb,  W.A.W., 
165). 

91.  Tylimanthus  crystallinus  (Massalongo,  Hepat.  Fueg.,  sub- 
Gymnanthc,  1885,  p.  238,  tab.  22),  Steph. 

/Tii^.— Blue  Tier,  Dec,  1895,  E.  McGregor  (Herb. 
W.A.W.,  194).  West  Coast,  Mount  Darwin,  T.  B.  Moore 
(Herb.  W.A.W.,  152). 

92.  jyiimanthus  perpusilius,  Colenso. 

Hah, — ^Mov.nt  Wellington,  on  rock  and  wood  SK  Crispin's, 
alt.  2,200ft.,  Jan.,  1899,  W.A.W.,  Nos.  533/4. 


TRACHYDOLERITE     IN     TASMANIA. 
By  W.  H.  TwELVETREES,  F.G.S.,  Government  Geologist. 

[Read  Ist  December,  1902.1 


In  1889  evidence  was  laid  before  this  Society  by  Mr.  W. 
F.  Petterd  and  myself,  demonstrating  the  existence  in 
Tasmania  of  two  centres  or  districts  characterised  by 
eruptive  rocks  derived  from  elseolitic  and  theralitic  magmas. 

I  now  submit  further  localities  for  rocks  belonging  to  the 
same  great  felspathoid  series.  One  of  these  is  the  Table 
Cape  BluflF,  near  Wynyard,  on  the  North- West  Coast,  and 
another  is  the  Nut  at  Circular  Head.  A  third  is  One 
Tree  Point,  Sandy  Bay,  near  Hobart,  where  melilite  basalt 
has  been  identified,  but  only  the  first  two  will  be  dealt  with 
in  these  notes. 

The  tertiary  basaltic  rock  which  forms  the  headland  near 
Wynyard  came  many  years  ago  under  the  notice  of  the 
late  Professor  Ulrich,  who  thought  at  the  time  that  he 
could  recognise  the  small  water-clear  hexagons  which  are 
abundantly  visible  in  prepared  slides  as  sections  of  the 
felspathoid  mineral  nepheline.  Both  my  colleague  and  I 
were,  on  the  other  hand,  disposed  to  diagnose  the  mineral 
as  apatite,  and  we  learned  from  the  lamented  Professor 
shortly  before  his  death  that  he  had  arrived  at  the  same 
opinion.  Mr.  Thos.  Stephens  often  communicated  to  me 
his  idea  that  this  coarsely  crystalline  rock  was  a  distinct 
flow  from  our  common  olivine  basalt.  The  mere  difference 
in  texture  did  not  appear  to  me  a  valid  reason  for  assuming 
any  further  difference  between  the  two  rocks.  However, 
in  drawing  up  a  classification  scheme,  the  occurrence  of  a 
dyke  of  limburgite  on  the  Emu  Bay  Railway  Line,  nine 
miles  from  Burnie,  led  me  to  hesitate,  in  view  of  the  fact 
that  Rosenbusch  classes  limburgite  ^  as  belonging  to  the 
theralitic  magmas.  Renewed  examination  of  the  doleritic 
rock  at  Table  Cape  and  Circular  Head  showed  the  presence 
of  a  felspathoid.  The  optical  tests  were  confirmed  by  stain- 
ing, and  a  specimen  was  sent  Home  to  Professor  Rosenbusch 
It  was  referred  by  him  to  trachydolerite,  the  effusive  form 
of  essexite.  I  wish  here  to  acknowledge  the  readiness 
with  which  the  professor  has  always  aided  in  solving 
difficulties  in  Tasmanian  petrology.  His  letter  reads  as 
follows: — "The  compact  basaltic  rock  of  the  Table  Cape 
Bluff  and  Circular  Head  is  best  referred  to  tlfe  trachydo- 
lerite group.  Besides  labradoritQ,  augite,  olivine  iron  ore, 
and  abundant  apatite,  it  contains  a  colourless  mineral  with 
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a  very  low  refractive  index  and  abnormal  double  refraction, 
which  gelatinises  in  weak  acid  and  allows  much  Na  2  O  to 
go  into  solution.  I  regard  it  as  analcime.  It  is  always 
allotriomorphic,  and  it  is  highly  probable  that  this  mineral 
is  derived  from  nepheline.  In  a  special  slice  which  I 
prepared  I  saw  distinctly  in  an  isotropic  spot  the  inter- 
ference figure  of  a  negative  uniaxial  mineral  (nepheline)/' 

The  hornblende,  haiiyne,  and  sphene,  which  are  common 
in  typical  trachydolerite,  are  absent,  so  the  rock  is  not  a 
normal  member  of  the  family. 

In  the  Table  Cape  rock,  olivine  is  abundant  as  pheno- 
crysts;  augite  as  prisms,  also  in  grains  of  the  second 
generation ;  labradorite  in  slender  twinned  prisms  ;  apatite 
in  vertical  and  hexagonal  sections,  iron  ores  in  numerous 
grains  and  cubes.  There  is  a  great  deal  of  the  feebly 
refractive  analcime  in  plates  of  extreme  tenuity.  In  some 
slides  thin  rectangular  sections  of  the  mineral  determined 
by  Professor  Rosenbusch  as  nepheline  are  present. 

In  the  Circular  Head  rock,  the  augite  is  in  larger  crystals 
and  plates,  and  exceeds  the  olivine  in  quantity.  It  is  the 
violet-tinted  variety  of  diopside  so  common  in  nepheline- 
bearing  rock.  Apatite  is  abundant  in  the  slides  in  the 
form  of  short  columns,  spindle-shaped,  or  hexagonal 
sections.  Titaniferous  iron  or  magnetite  has  separated  out. 
The  interstitial  groundmass  abounds  with  microlites  and 
with  isotropic  or  feebly  refractive  material.  .  It  is 
apparently  saturated  with  analcime,  and  in  one  instance 
natrolite  could  be  detected. 

The  macroscopic  aspect  of  these  rocks  is  doleritic.  The 
Circular  Head  variety  is  somewhat  coarser  in  grain  than 
that  of  Table  Cape. 

Briefly,  the  abundance  of  apatite  and  analcime  warn  us 
that  we  are  not  dealing  with  an  ordinary  basalt,  and  the 
presense  of  nepheline,  in  however  small  quantity,  confirms 
this  belief. 

It  is  difficult  to  suggest  what  relation  the  rock  of  these 
BluflF  bears  to  the  ordinary  Tertiary  olivine  basalt  of  the 
coast.  Both  are  of  Tertiary  age,  but  each  is  the  product  of 
a  different  magma,  and  such  rocks  hitherto  have  not  been 
found  associated.  The  two  families  would  be  represented 
as  under — 
Normal  olivine  basalt  Trachydolerite 

Diabase  (Dolerite) 


Gabbro  Essexite  (not  yet  discovered) 
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The  term  trachydolerite  here  has  not  the  original  sense  in 
which  it  was  used  in  1841  by  Abich,  who  understood  by  it 
a  basic  trachyte  or  a  rock  intermediate  between  trachyte 
and  basalt.  Its  alkali  percentage  is  high,  viz. — 6  to  11%, 
against  the  usual  3%  or  4%  in  ordinary  basalt.  The 
variety  of  constitution  points  strongly  to  essezite  parentage, 
and  as  essexite  occurs  physically  connected  with  elseolite 
syenite,  so  trachydolerite  is  associated  with  alkali  trachytes, 
phonolites,  tephrites,  &c.      Its  sp.  gr.  is  2  •  86. 

Professor  F.  Loewinson-Lessing  differs  from  this  Rosen- 
buschian  view,  and  ranges  trachydolerite  among  monzonitic 
magmas,  and  not  among  essexitic  ones.*  He  treats  it  as 
equivalent  to  ciminite  (Washington),  a  passage  rock  be- 
tween basalt  and  trachyte,  and  would  suppress  ciminite  in 
its  favor  or  in  favor  of  *'  trachyte  basalt."  It  is,  then, 
considered  the  effusive  equivalent  of  gabbro  syenite  or 
monzonite.  But,  as  there  is  reason  to  regard  the  basic 
syenite  known  as  monzonite  as  being  not  so  much  a  passage 
rock  between  syenite  and  gabbro,  as  between  normal  syenite 
and  alkali  syenite,  so  trachydolerite  must  be  looked  upon  as 
intermediate,  not  between  normal  basalt  and  trachyte,  but 
between  tephrite  and  alkali  trachyte.  The  occasional 
presence  in  it- of  haiiyne,  sodalite,  barkevikitic  hornblende, 
anorthoclase,  leucite,  and  segirine  points  to  the  alkali 
magma. 

It  is  possible  that  some  of  our  other  Xertiary  basalts  may, 
on  closer  examination,  prove  to  be  trachydoleritic ;  and  the 
eventual  discovery  of  the  parent  plutonic  rock,  essexite,  is 
probable. 

*  Kriiisclie  Beitrage  zur  Sysieinaiik  der  Eraptivgesteine  :  Tschermak's 
min.  n.  pcirogr.  Mittheilangen  xix.  1900.  iv.  p.  903. 


ON    CERTAIN    CALCAREOUS    NODULES. 
By  Professor  E.  G.  Hogg,  M.A. 

[Read  Ist  December,  190S  ] 


[Two  photos.] 


The  nodules  described  in  the  following  paper  occur  in 
certain  bands  in  the  upper  members  of  the  strata  disclosed 
at  DuflF's  quarry,  in  Forster-street,  New  To>^.  The 
nodule-bearing  bands  appear  to  be  unfossiliferous,  but 
both  above  and  below  them  are  other,  bands  carrying 
numerous  fossil  impressions,  including  Alethopteris 
australis,  Thinnfeldia  obtusifolia,  Phyllotheca,  &c.  The 
whole  series  of  bands  is  just  below  the  horizon  of  the 
New  Town  Coal  Measures.  The  beds  in  which  the  nodules 
are  found  are  grey  and  blue-grey  in  colour,  traversed  by 
thin  layers  of  darker  hue,  thus  giving  rise  to  a  banded 
structure ;  they  may  be  described  as  a  calcareous  sandstone 
of  fine  texture,  fairly  tough,  and  showing  little  or  no 
tendency  to  split  along  the  planes  of  banding. 

In  general  the  nodules  have  the  shape  of  doubl&>convex 
lenses,  giving  in  the  most  perfect  forms  a  circle  in  plan  and 
two  intersecting  circular  arcs  of  different  curvatures  in 
elevation.  The  equatorial  planes  of  the  nodules  were  al- 
most invariably  parallel  to  the  bedding  planes ;  in  the  case 
of  those  nodules  having  bounding  surfaces  of  difiPerent 
curvature  the  surface  of  greatest  curvature  was  generally 
found  to  be  the  one  lying  upp  3rn:  ost.  The  larger  nodules 
have  an  equatorial  diameter  about  four  inches  long,  and 
the  lens  at  its  thickest  part  is  about  half  an  inch  through ; 
on  fracturing,  the  interior  shows  a  crystalline  structure,  the 
surfaces  exposed  having  a  steel-blue  sub-metallic  lustre. 

An  analysis  of  the  crystalline  part  of  one  of  these  nodules, 
kindly  made  for  me  by  Mr.  Ward,  A.R.S.M.,  Grovernment 
Analyst,  gave  the  following  result:  — 

Carbonate  of  Lime     44  *  0  per  cent. 

Silica,  &c.,  insoluble  in  acid  50  •  6         „ 

Total  Iron,  taken  as  Peroxide...         4*7         „ 
Carbonate  of  Magnesia  and  loss.         0*7         „ 


100-0 


The  specific  gravity  is  2  -5. 
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Mr.  Ward  writes — "  The  nodule  appears  to  consist  of  a 
fine  sand  cemented  by  crystalline  carbonate  of  lime.'' 

Slides  of  the  nodules  were  prepared  parallel  to  and 
cutting  transversely  the  equatorial  plane.  In  natural 
light  the  slide  shows  a  confused  micro-granular  structure, 
the  component  grains  being  transparent,  opaque,  and  grey ; 
on  rotating  the  slide,  a  slight  change  of  tint,  due  to  varia- 
tion of  absorption,  is  noticed.  With  crossed  nicols,  large 
areas  of  the  slide  extinguish  simultaneously,  and  it  is  seen 
that  adjacent  crystalline  aggregates  appear  to  grow  into 
each  other,  there  being  no  trace  whatever  of  anything  like 
a  definite  crystal  boundary,  or  of  the  twinning  characteristic 
of  tabular  calcite  crystals.  Minute  angular  grains  of 
quartz  and  opaque  matter  are  irregularly  dispersed  through 
the  calcite  aggregate. 

The  nodules  in  which  the  most  perfect  geometrical  form 
is  developed  show  little  or  no  crystalline  structure  on 
fracture;  bands  running  parallel  to  the  equatorial  plane 
of  the  nodule  are  seen  to  traverse  the  broken  face,  and 
occasionally  the  area  between  two  consecutive  bands, 
presents  a  crystalline  appearance  very  similar  to  that 
shown  in  the  larger  nodules.  The  nodules  of  perfect  form 
are  rather  less  than  two  inches  in  diameter,  and  they  pass 
by  stages  into  smaller  ones  of  roughly  spherical  shape. 
These  smaller  ones  show  a  banded  structure,  but  exhibit 
when  broken  no  traces  of  crystallisation. 

When  the  containing  rock  is  broken  the  nodules  are 
separated  from  the  cavities  in  which  they  repose  without 
the  slightest  difficulty.  After  the  rock  has  been  blasted, 
the  nodules  may  be  found  lying  in  all  directions,  with 
scarcely  a  trace  of  the  bed-rock  adhering  to  them.  The 
cavities  and  the  exterior  of  the  nodules,  especially  those  of 
larger  size,  are  frequently  stained  red.  The  nodules 
appear  to  occur  most  numerously  along  the  bedding  planes ; 
in  one  slab,  the  largest  dimension  of  which  was  about 
fourteen  inches,  seven  cavities  were  counted. 

The  bed-rock  is  in  places  traversed  by  narrow  irregular 
fissures  containing  calcite. 


CONTRIBUTION    TO     THE     PHYSIOGRAPHY     OF 

TASMANIA. 

By  Col.    W.  V.  Leoob,  R.A. 

[Read  Ist  December,  1002.] 

[Plate.] 


No.    1. — Pine  Island,   Great   Lake. 

Pine  Island  is  one  of  the  five  or  six  islets  which,  at  wide 
intervals,  dot  the  surface  of  the  magnificent  sheet  of  water 
known  as  the  Great  Lake. 

Considering  the  shallowness  of  its  waters  and  its  extremely 
irregular  outline,  it  is  singular  that  there  are  so  few  islands 
in  this  lake.     Those  that  do  exist  are  all  of  small  area. 

Pine  Island  is  situated  in  the  north-eastern  corner  of  the 
great  bend  of  the  lake,  the  eastern  shore  of  which  skirts 
the  foot  of  the  so-called  "  Sand-bank  Tier,"  a  rugged  "talus- 
strewn  range,  about  4  miles  in  length.  The  local  name 
has  its  origin  in  the  sandy  shore  which  bounds  this 
part,  and  along  which  the  water  is  remarkably  shallow, 
running  out  for  about  half  a  mile,  with  a  depth  of  not 
more  than  a  couple  of  feet. 

During  a  recent  visit,  I  was  much  struck  with  the  singular 
character  of  the  shore  of  this  island;  and  the  desirability 
suggested  itself  of  writing  a  short  descriptive  account  of  the 
spot  for  the  information  of  our  Felloes,  and  in  the  hope 
that  a  satisfactory  explanation  of  the  causes  which  have  led 
to  the  formation  which  I  noticed,  may  be  arrived  at  from  a 
discussion  on  it. 

The  distance  from  the  head  of  the  lake,  where  the  boat 
belonging  to  the  "  Improvement  Association  "  of  Deloraine 
is  kept,  is  about  four  miles,  and  on  the  afternoon  of  my 
trip,  in  March  last,  we  sailed  down  (my  son  and  myself), 
accompanied  by  Police  Trooper  Archer,  in  about  half  an 
hour. 

The  long,  low  outline  of  the  island  is  visible  from  the 
starting-place,  and  as  we  neared  it  the  basaltic  "  tors,*' 
which  rise  from  its  centre,  became  conspicuous.  It  is  said 
to  have  been  formerly  covered  with  timber,  the  King 
William  Pine  having  been  chiefly  in  evidence,  but  the  only 
signs  of  this  that  now  exist  are  the  gaunt  and  bleached 
trunks  of  one  or  two  ''  Cider  **  gums  and  one  pine.  At 
the  "  Cove,"  on  the  eastern  shore,  there  are  several  large 
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fallen  trunks  of  pines  lying  partly  in  the  water:  further 
evidence  of  the  ravages  of  fire !  The  stupid  practice  of 
setting  fire  to  the  country  by  shepherds  and  others, 
which  obtains  in  the  .  western  wilds  of  this  country, 
is  probably  answerable  for  the  desolate  state  of  this 
islet  at  present.  On  nearing  it,  however,  scattered 
green  bushes  are  seen,  chiefly  near  the  margin,  and  these 
are  the  only  prominent  signs  of  botanical  life  until  one 
lands,  when  the  surface  is  found  to  be  fairly  covered  with 
the  usual  coarse  vegetation  and  low  bushes  found  in  all 
open  tracts  of  this  upland  region. 

At  about  half  a  mile  distant  the  singular  character  of 
the  shore  becomes  apparent,  the  entire  coast-line  con- 
sisting of  a  raised  terrace,  rising  about  7  feet  from  the 
water,  and  looking  as  regular  and  uniform  in  structure  as  if 
it  had  been  built  artificially.  In  looking  for  a  landing- 
place  we  were  able  to  examine  the  structure  of  this  curious 
terrace,  and  found  the  rocks  composing  it  to  vary  from 
somewhere  about  one  ton  in  weight  to  stones  of  nearly  one 
cwt.  The  face  forms  a  regular  slope  of  35^  or  steeper  in 
some  places  with  an  almost  concave  profile,  and  stands  on 
a  formation  of  small  rocks  below  the  surface,  projecting 
outwards  about  four  or  Ave  feet  as  a  rule,  and  skirted  by 
a  flat  bottom  of  shingle,  the  water  being  not  more  than 
three  feet  deep.  The' water  is  shallow  all  round  the  island, 
.  as  indeed  it  is  throughout  the  better  part  of  the  great 
bay  at  the  north  of  the  lake. 

The  contour  of  the  west  side  is  circular,  the  terrace 
sweeping  round  in  regular  curves  to  the  northern  and 
southern  sides,  which  run  almost  due  east  to  the  eastern 
*end,  where  the  terrace  is  broken  by  a  little  cove  of.  shingle, 
which  my  son  visited,  but  which  I  did  not,  myself,  see. 
The  island  is  about  600  yards  long,  250  broad  at  the 
widest  part,  and  contains  about  30  acres.  The  shape 
is  roughly  given  in  the  accompanying  sketch,  enlarged  from 
the  1-inch  to  the  mile  map  of  the  lake.  On  landing,  we 
found  the  group  of  "  tors  "  we  observed  in  the  distance  to 
consist  of  six  or  seven  mounds  of  basalt,  rising  more  or  less 
perpendicularly  from  the  surrounding  and,  in  some  direc- 
tions, almost  level  land,  the  whole  describing  a  crescent 
across  the  centre  from  west  to  east.  The  highest  of  these 
eminences  was  in  the  centre  of  the  island,  and  rose  to  a 
height  of  45  feet  above  the  water,  and  30  feet  from  the 
ground  at  its  base.  The  others,  at  a  distance  of  about  30 
to  50  yards  from  each  other,  were  smaller,  the  groups  at  the 
west  end  of  the  crescent  being  sub-divided  into  detached 
rocks.     The  class  of  rock,  both  in  the  ''  tors  "  and  the  boul- 
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ders  which  form  the  terraced  show,  is  greenstone,  of  which 
the  entire  structure  of  the  island  also  consists,  as  here  and 
there  the  same  formation  projects  through  the  shallow  soil. 
In  view  of  this  fact  some  clue  is  obtained  as  to  the  cause 
of  the  terraced  formation  of  the  shore. 

The  island  lies  almost  in  the  middle  of  the  strait — about 
1^  mile  wide — which  connects  the  two  great  water  tracts  at 
the  north  of  the  lake,  namely,  the  large  "  North- West 
Bay  "  and  equally  wide  "  East  Bend" ;  and  from  all  points 
of  the  compass,  save  two — ^north-east  and  south-west — 
it  is  exposed  to  the  full  force  of  the  waves,  with  several 
miles  of  water  behind  them.  The  prevailing  gales 
on  the  lake  are  from  the  north-west,  south-south-west 
and  south-west,  and  an  extremely  violent  sea  rises  • 
with  them.  After  a  hard  winter,  when  the  ice  is 
from  three  to  five  inches  thick,  it  generally  breaks  up 
during  these  gales,  and  drives  in  huge  floes,  with  great 
violence,  on  the  shore  of  the  island.  It  seems,  therefore, 
reasonable  to  suppose  that,  during  the  course  of  the 
centuries,  the  effect  of  wave  and  ice  pressure  has  been 
sufficient  to  cast  up  what  was  formerly  a  foreshore  of 
scattered  stones  and  boulders  into  rampart,  or  terra<;e,  now 
existing.  Once  this  began  to  assume  the  elevated  character 
of  a  roughly-formed  terrace,  there  is  no  doubt  that  the  ice 
movement  and  force  of  the  waves  would  gradually  mould 
it,  little  by  little,  into  its  present  form.  The  formation  of 
the  rampart  is  equally  regular  on  the  south-west  and  north- 
west sides,  the  latter  part  being  somewhat  less  exposed 
to  heavy  weather.  Round  the  whole  island,  with  the 
exception  of  the  cove  or  break  on  the  east  side,  the  rock 
Vank  is  almost  of  uniform  height. 

As  the  botany  of  these  high  regions  is  interesting,  it  may 
be  proper  to  remark  on  the  vegetation  which  we  found 
clothing  the  islet.  The  surface  is  practically  level,  there 
being  a  gentle  rise  from  the  shore  towards  the  "  tors  "  in 
the  centre.  The  soil  is,  for  the  most  part,  covered  with  a 
dwarf  form  of  the  ordinary  cattle  or  "  thatch  "  grass  {toa 
ctxsjpidoaa),  thickly  interspersed  and  patched  with  the 
Epacris-like  bushes  Puhencea  ruhumbeUafa,  Bechia  gurv- 
niana,  and  Comesperma  retusum.  The  second  of  these  was 
in  flower  at  the  time  of  my  visit,  and  gave  colour  to  the 
sward.  We  noticed  that  the  dead  tussocks  of  *'  thatch  " 
grass  (Poa)  were  partly  covered  with  a  curious  earthy-look- 
ing deposit  lying  on  them  in  thick  patches,  and  on  closely 
examining  them  found,  to  our  surprise,  that  the  covering 
was  a  lichen.  The  grass  is  killed  in  the  usual  way,  by  cold 
and  age,   as   in   the  lowlands  on   our  cattle-runs,   and   is 
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apparently  then  fastened  on  by  this  curious  lichen.  Of 
flowering  grasses,  we  gathered  the  tall  Alpine  Holy  grass 
(Hierochloe  redolens),  the  Craspedia  richei,  whose  tall  stalk 
and  downy,  button-shaped  flower  towered  above  the  dwarf 
Poa  grass ',  we  also  gathered  two  other  species  (Hypochceris 
radicata  and  Prasophyllum  fuscum).  On  the  northern  shore, 
near  the  bank  of  stones,  and  here  and  there  elsewhere, 
isolated  bushes  of  the  "  Mountain  Pittosporum  "  were  found, 
and  these  were  the  tallest  shrubs  on  the  island.  The  Pepper 
tree  {Drimys  nromatica),  with  its  red  stems  and  berries,  was 
more  plentiful  than  the  last,  and  grew  in  company  with  the 
pretty  little  bush  BelUndena  m  out  ana,  which  has  green 
leaves,  with  a  red  obverse  surface.  The  *'  Yellow  Bush/'  so 
well  known  on  the  mountain  plateaus  of  Tasmania,  with  its 
intensely  hard  wood,  is  found  on  the  island,  as  well  as  round 
the  shores  of  the  lake;  but  I  have  not  seen  it  anywhere 
so  plentiful  as  on  Ben  Lomond.  Other  small  shrubs  make 
up  the  vegetation  we  observed,  and  are  included  in  the 
list  at  the  end  of  this  note,  and  for  the  identiiication  of  all 
of  which  1  am  indebted  to  Mr.  Rodway. 

As  regards  the  zoology  of  this  lonely  little  tract,  one 
would  naturally  expect  to  find  it  devoid  of  life;  but  Mr. 
Archer  assures  me  he  once  saw  on  it  the  largest  specimen 
of  a  Porcupine  {Echidna)  he  ever  came  upon ;  the  inference 
of  which  discovery  is,  that  this  animal  must  be  a  permanent 
inhabitant  of  Pine  Island,  or  crossed  over  on  the  ice  pre- 
vious to  a  thaw.  Whip-snakes  are  also  said  to  be  denizens 
of  it. 

The  only  bird  seen  was  the  ubiquitous  Pipit,  or  Ground 
Lark  {Anthus  australis).  The  little  Gull  breeds,  at  times, 
plentifully  on  Garden  Island,  near  the  Police  Station,  and 
no  doubt  affects  this  one,  but  we  had  not  time  to  look  for 
evidence  in  the  shape  of  old  nests,  many  of  which  we  "came 
upon  in  the  former  islet. 

The  list  of  grasses  and  shrubs  observed  on  Pine  Island 
is  as  follows — 

Shrubs. 

Drimys    aromntka    Pepper  Tree. 

Pittoitporum  hicolor Pit  tosporum . 

Orites  revoluta Yellow-bush. 

Pulterusa  rubumbellata Native  Wallflower. 

Bellemiena  montana Mountain  Roebel. 

Coprasma  nitida Mountain  Currant 

Comespeivna  rettttum Purple  Broom. 

Olsaria  myrsinoides Rouf^h-leaved  DaLsy-tree. 

Ozothamut  Hookeri  Hooker's  Scent^bush. 

Bcechia  gunniana  Gunn's  BoBckia. 

Hakea  microcarpa^ Small-fruited  Hakea. 
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Grasses. 

Hierochloe  redolens Tall  Holy  Grass. 

Poa  coBspidora Thatch  GraMS,  Dwarf. 

Craspe<Ua  rickei Soldierii'  Buttons. 

fff/pocfueris  radicata Deep-rooted  Dandelion. 

Prasopkyllum  fuscum Brown  Fly-Orchis, 

Praaophyllwn  patens Fly  Orchis. 

Brachycome  sp Mauve  Daisy. 

Helichrysum  bracieatum  ...  Coarse-flowered  Everlasting. 

Celnusia  l(mg\folia  ...  Mountain  Aster. 

EriochUus  autumnalis Antunin  Orchis. 


THE     TOURMALINE-BEARING     ROCKS     OF     THE 
HEEMSKIRK    DISTRICT. 

By  G.   A.   WAI.LER  and   E.   G.   Hogg,   M.A. 
[Read  1st  Decomber,  1002.] 


The  Heemskirk  district  was  visited  some  weeks  ago  by  one 
of  the  authors  in  the  course  of  his  official  duties  as  Assistant 
Government  Geologist.  Most  of  the  field  observations  then 
made  have  already  been  published  in  the  report  on  the 
district  recently  issued  by  the  Mines  Department*,  but  the 
necessity  of  writing  these  reports  as  soon  as  possible  after 
the  examination  of  the  district  in  question  is  completed 
precludes  the  possibility  of  a  minute  examination  into  the 
microscopical  character  of  the  rocks  prior  to  publication. 
In  the  case  of  the  Heemskirk  district,  not  only  are  the  field 
observations  of  more  than  ordinary  interest,  but  the  addi- 
tional evidence  afforded  by  micro-examination  of  the  rocks 
is  important.  The  authors,  therefore,  think  that  a  short 
description  of  the  rocks,  both  as  regards  their  microscopical 
characters  and  their  field  relations,  may  not  be  out  of  place 
among  the  proceedings  of  this  Society.  It  may  also  be 
mentioned  that,  since  the  publication  of  the  Mines  Depart- 
ment report,  other  portions  of  the  district  have  been 
examined,  so  that  some  of  the  field  observations  here 
recorded  are  published  for  the  first  time. 

Mt.  Heemskirk  is  situated  on  the  West  Coast  of  Tas- 
mania, about  24  miles  north  of  the  entrance  to  Macquarie 
Harbour.  The  district  may  be  regarded  as  extending  along 
the  coast  from  Trial  Harbour  on  the  south  to  Granville 
Harbour  on  the  north.  The  major  axis  of  the  mountain 
range  runs  approximately  parallel  to,  and  about  4  miles 
distant  from,  the  coast.  Mt.  Agnew  is  the  most  southerly 
and  the  highest  peak  of  the  range,  and  rises  about  2800 
feet  above  sea-level.  '  The  mountain  range  is  composed 
almost  entirely  of  granite,  which  extends  along  the  coast 
from  a  little  north  of  Trial  Harbour  to  beyond  Granville. 
To  the  south  and  east  of  the  granite  the  Silurian  slates  and 
sandstones  outcrop,  and  these  have  suffered  metamorphism 

near  their  contact  with  the  granite. 

_ ____^ — _ 

*  Report  on  the  tin  ore  deposits  of  Mt.  Heemskirk,  by  G.  A.  Waller, 
Assistant  Government  Geologist. 
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The  Normal  Granite. 

The  rock  which  we  have  termed  the  normal  granite  con- 
sists of  a  medium  to  coarse-grained  biotite  granite.  It  is 
much  more  widely  distributed  than  the  other  types,  and 
appears  to  be  of  more  uniform  composition.  The  rock  shows, 
on  microscopic  examination,  the  following  minerals:  — 
Orthoclase,  plagioclase  felspar,  biotite,  quartz,  tourmaline, 
iron  pyrites,  and  apatite.  The  felspars  have  suffered  much 
decomposition ;  the  clouded  appearance  of  the  plagioclase 
felspar  makes  the  determination  of  its  character  very  diffi- 
cult, but  the  low  angle  of  extinction  points  strongly  to  its 
being  oligoclase.  It  has  preceded  the  orthoclase  in  the  order 
of  crystallisation.  The  biotite  is  very  pleochroic,  and  con- 
tains on  the  whole  very  few  inclusions;  it  appears  to  have 
undergone  very  slight  alteration,  but  it  is  occasionally 
somewhat  bleached,  and  a  small  amount  of  resorption  with 
separation  out  of  opaque  material  has  taken  place.  Apatite 
in  small  grains  is  rare,  and  small  masses  of  iron  pyrites, 
destitute  of  crystal  boundaries,  are  present.  The  main 
interest  of  the  slides  centres  tound  the  remaining  minerals, 
quartz  and  tourmaline.  The  tourmaline  occurs  as  short 
slender  opaque  rods,  traversing  the  quartz  grains  in  all 
directions.  The  rods,  as  a  rule,  are  quite  straight,  but  in 
some  few  instances  they  are  curved;  a  radiant  structure  is 
very  characteristic,  the  centre  of  radiation  being  sometimes 
a  minute  speck  of  opaque  matter;  in  other  cases  the  rods 
appear  to  radiate  from  the  line  of  separation  of  two  quartz 
grains,  and  the  rods  then  show  a  tendency  to  lie  parallel 
to  this  line  of  separation;  no  case  was  observed  of  a  rod 
crossing  the  line  of  separation  and  penetrating  both  of  two 
adjacent  quartz  grains. 

The  distribution  of  the  rods  in  the  quartz  is  very  capri- 
cious ;  they  crowd  some  grains  and  are  comparatively  rare 
in  others,  while  sometimes  the  same  grain  may  be  rich  in 
them  in  one  part  while  the  remainder  of  the  grain  is  abso- 
lutely destitute  of  them.  In  one  marked  case  a  quartz 
grain  is  crowded  with  needles,  and  carries  a  moderate 
amount  of  minute  opaque  specks,  while  the  remainder  of 
the  grain,  though  in  optical  continuity,  is  devoid  of  rods, 
and  almost  devoid  of  opaque  specks.  The  phenomenon 
would  appear  to  point  to  the  presence  here  of  quartz  of  two  ' 
fifenerations,  the  younger  quartz  having  been  deposited 
from  a  solution  free  from  tourmaline,  and  having  crystal- 
lised round  an  eroded  grain  of  the  older  quartz  in  optical 
continuity  with  it.  The  presence  of  veins  containing  iron 
pyrites  in  the  vicinity  seems  to  support  the  hypothesis  that 
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this  normal  granite  has  undergone  a  small  amount  of  meta- 
somatic  change. 

Tourmaline  Granites  and  Aplites. 

These  rocks  occur  in  considerahle  quantities  in  many  parts 
of  the  district/especially  in  the  vicinity  of  known  tin-bearing 
deposits.  Tourmaline  granites  occur  in  the  form  of  dykes 
and  masses  in  the  normal  granite,  and  in  the  latter  con- 
dition often  extend  over  areas  of  some  hundreds  of  acres. 
The  tourmaline  aplites,  or  fine-grained  tourmaline  granites, 
occur  as  irregular  masses  and  nodules  in  the  tourmaline 
granites,  and  also  as  dykes,  both  in  the  tourmaline  granites 
and  in  the  normal  granites.  Dykes,  nodules,  and  masses  of 
non-tourmaline-bearing  aplite  are  also  found  in  the  normal 
granites,  and  dykes  of  the  same  rock  traverse  the  tourmaline 
granite. 

The  tourmaline  granites  exhibit  a  large  amount  of 
variation,  both  in  the  proportions  of  the  several  minerals 
contained  and  also  in  the  size  of  the  constituent  grains. 
We  have  only  two  somewhat  imperfect  slides  of  these  rocks 
at  our  disposal,  so  that  our  description  must  be  principally 
confined  to  macroscopical  characters.  The  minerals  which 
may  be  seen  with  the  naked  eye  comprise  the  following :  — 
Felspar,  quartz,  tourmaline,  muscovite,  and  a  dull  green 
mica  (probably  biotite  which  has  been  partly  altered  to 
chlorite). 

The  most  striking  characteristic  of  the  rock  is  in  connec- 
tion with  the  distribution  of  the  tourmaline.  This  occurs 
in  patches  or  bundles  of  radiating  needles  or  prisms,  from 
1  up  to  3  inches  in  diameter,  usually  associated  with  quartz. 
As  the  granite  becomes  finer  grained,  and  approaches  to 
the  aplites  in  structure,  the  tourmaline  loses  its  radiating 
character,  and,  together  with  quartz  and  a  little  felspar, 
forms  more  or  less  well-defined  balls  or  nodules  (quartz 
tourmaline  nodules),  which  occur  sometimes  distributer]  at 
regular  intervals  through  the  granites,  and  sometimes 
collected  together  in  masses.  The  groundmass  of  the  rock 
consists  of  a  medium  to  fine-grained  crystalline  granular 
mixture  of  quartz,  felspar,  and  two  micas.  Small  miaro- 
litic  cavities  may  be  often  observed,  into  which  the  crystal 
faces  of  quartz  and  felspar  protrude.  Under  the  microscope 
the  felspar  is  seen  to  consist  both  of  orthoclase  and  plagio- 
clase,  both  much  decomposed.  The  quartz  differs  from  that 
of  the  normal  granite,  in  that  it  contains  no  microscopic 
rods  of  tourmaline,  the  whole  of  the  latter  mineral  appear- 
ing to  be  concentrated  in  the  quar;tz  tourmaline  nodulee. 
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With  the  exception  of  a  little  muscovite,  there  is  no  mica 
present  in  our  sections.  It  may  be  said  that  the  mica  is 
generally  present  in  much  smaller  quantities  than  in  the 
normal  granites,  and  in  some  cases  it  appears  to  be  entirely 
absent. 

From  the  above  description  it  will  be  seen  that  the  tour- 
maline granites  differ  from  the  normal  granites  in  the  fol- 
lowing particulars: —    ^ 

(1.)  The  greater  amount  of  variation  exhibited  by  the 
tourmaline  granites,  both  in  the  mineralogical 
composition  and  in  the  size  of  the  constituent 
grains. 

(2.)  The  frequent  presence  of  miarolitic  cavities. 

(3.)  The  presence  of  macroscopic  bundles  of  radiating 
tourmaline  or  of  quartz  tourmaline  nodules. 

(4.)  The  absence  of  microscopic  rods  of  tourmaline  in 
the  quartz. 

(5.)  The  presence  of  small  quantities  of  muscovite, 
which  appears  to  be  absent  from  the  normal 
type. 

(6.)  The  lesser  abundance  of  biotite. 
The  tourmaline  aplites,  as  has  already  been  stated,  occur 
in  irregular  masses  in  tourmaline  granites,  and  as  dykes  in 
both  the  tourmaline  granites  and  the  normal  granites.  In 
neither  case  is  there  any  sign  of  parting  at  the  contact 
between  the  aplite  and  the  granite.  In  the  case  of  the  dykes 
the  walls  are  well  defined,  but  there  is  no  distinct  plane  of 
division,  the  one  rock  appearing  to  "  grow  into  "  the  other. 
This  phenomenon  is  ascribed  by  Rosenbusch*  to  the  fact 
that  the  aplite  was  introduced  into  the  fissures  while  the 
granite  was  still  in  a  highly  heated  condition.  In  the  case 
of  the  masses  the  contact  is  even  less  sharp,  and  it  is  some- 
times impossible  to  say  within  two  or  three  inches  where  the 
aplite  begins  and  the  granite  ends.  Occasionally  the  masses 
of  aplite  throw  out  irregular  apophyses  into  the  surrounding 
granite.  The  whole  appearance  of  the  masses  gives  the 
impression  that  they  were  formed  while  both  magmas  were 
still  liquid,  and  one  may  ascribe  the  irregular  shape  of  some 
of  them  to  movements  in  the  still  molten  ma^ma.  The 
aplites  are  usually  much  richer  in  tourmaline  than  the 
tourmaline  granites.  The  mineral  is,  however,  confined 
to  the  quartz  tourmaline  nodules,  which  are  often  very 
abundant,  and  generally  are  almost  perfect  spheres.  The  ' 
quartz  tourmaline  nodules  withstand  the  decomposing 
action  of  the  atmosphere  for  a  longer  time  than  the  sur- 

*  H.  Rosenbuscb.     EleiUfDte  der  Gesteinalebre,  p.  215. 
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rounding  rock,  and  this  causes  them  to  stand  out  on  the 
weathered  surface,  giving  the  rock  a  very  remarkable 
appearance.  From  the  same  cause  the  subsoil  in  some 
localities  is  largely  composed  of  these  nodules. 

Under  the  microscope  the  ground  mass  of  the  tourmaline 
aplites  consists  essentially  of  orthoclase,  plagioclase,  and 
quartz,  with  small  quantities  of  both  biotite  and  muscovite. 
The  plagioclase  is  oligoclase-andesine,  or  albite.  Measure- 
ments of  extinction  angles  on  sections  cut  approximately 
perpendicular  to  the  twining  lamellae  give  results  ranging 
from  90  to  1 6^.  *  Some  of  the  quartz  appears  to  have  pre- 
ceded the  felspar  in  order  of  crystallisation.  Some  of  the 
grains  have  defined  crystal  edges,  and  they  often  protrude 
into,  or  are  included  in,  the  felspar  crystals.  Like  the 
tourmaline  granites,  the  quartz  contains  no  microscopic 
rods  of  tourmaline.  One  section  was  prepared,  showing  the 
junction  between  a  quartz  tourmaline  nodule  and  the  sur- 
rounding rock.  As  the  centre  of  the  slide  is  approached, 
.  grains  and  hypidiomorphic  crystals  of  tourmaline  make 
•  their  appearance ;  they  are,  for  the  most  part,  yellow-brown 
in  colour,  and  show  faint  pleochroism.  As  the  centre  of 
the  nodule  is  approached,  the  felspar — which  is  almost 
entirely  plagioclase — dwindles,  and  the  rock  appears  to  be 
entirely  constituted  of  quartz  and  tourmaline.  The  quartz 
occurs  sometimes  in  the  form  of  hypidiomorphic  crystals 
surrounded  by  tourmaline,  which  is  almost  entirelv  without 
crystal  boundaries;  the  tourmaline  is  blue  in  colour,  and 
moderately  pleechroic. 

Other  slides  of  nodules  show  an  intensely  pleochroic 
tourmaline  of  blue  colour;  the  crystals  are  sometimes  of 
tabular  habit,  and  enclose  grains  of  quartz  in  such  a  manner 
as  to  give  rise  to  a  poecilitic  structure.  A  small  amount  of 
much-altered  plagioclase  felspar  is  also  present;  it  has  pre- 
ceded the  tourmaline  in  the  order  of  crystallisation.  Rods 
of  tourmaline  are  absent  from  the  quartz  of  these  nodules. 
Although  not  observed  in  the  slides,  a  small  quantity  of 
tin  oxide  appears  to  be  always  present  in  the  quartz  tour- 
maline nodules.  A  small  prospect  was  always  obtained  by 
crushing  and  vanning  the  stone,  while  a  bulk  assay  taken 
from  the  nodules  occurring  at  the  Federation  Mine  yieldod 
02  per  cent  of  metallic  tin. 

The  tourmaline  aplites  may  be  said  to  differ  from  the 
tourmaline  granites  in  the  following  particulars:  — 
(1.^  They  are  finer  grained. 

(2.)  They  contain  quartz  tourmaline  nodules  in  greater 
abundance,  and  in  larger  and  more  perfectly 
developed  spheres. 
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(3.)  Some  of  the  quartz  has  preceded  the  felspar  in 
order  of  crystallisation-  The  structure  may  be 
described  as  partly  panidiomorphic. 

Normnl  Aplites. 

Many  of  the  aplites  do  not  contain  quartz  tourmaline 
nodules.  They  occur  in  the  form  of  dykes  in  the  normal 
granite  and  in  the  tourmaline  granite,  and  as  masses  and 
nodules  in  the  normal  granite.  One  case  was  observed  in 
which  a  small  dyke  of  aplite  contained  a  central  seam  of 
large  crystals  of  quartz  and  felspar  (pegifiatite)  with  small 
cavities  or  druses,  into  which  the  crystal  faces  project.  In 
many  other  cases  miarolitic  cavities  were  observed  irregu- 
larly distributed  through  the  dykes.  Microscopically,  the 
normal  aplites  closely  resemble  the  groundmass  of  the  tour- 
maline aplites.  They  are  somewhat  even-grained  rocks, 
composed  essentially  of  orthoclase,  plagioclase  felspar,  with 
a  little  biotite  and  accessory  tourmaline  and  apatite.  The 
felspars  are  much  decomposed;  the  plagioclase  felspar, 
which  is  relatively  less  abundant  than  in  the  normal  granite, 
appears  to  be  oligoclase-andesine,  or  albite,  and  has  preceded 
orthoclase  in  order  of  crystallisation.  The  quartz  is  more 
abundant  than  in  the  normal  granites,  and  in  some  cases 
the  grains  carry  rods  of  tourmaline  quite  similar  in  appear- 
ance to  those  described  in  connection  with  the  normal 
granite.  Their  disposition  is  very  capricious,  as  they  are 
numerous  in  some  grains  and  quite  absent  from  others. 
The  biotite  shows  bleaching  and  resorption  phenomena; 
apatite  occurs  as  an  inclusion  in  biotite.  Some  of  the 
quartz  has  defined  crystal  edges;  it  also  appears  as  eyes  in  ' 
the  orthoclase.  When  present  in  the  latter  form,  tour- 
maline rods  are  absent. 

Quartz  Tourmaline  Reefs. 

The  rocks  which  have  now  been  described  form  in  part 
the  wall  rocks  of  numerous  quartz  tourmaline  reefs  which 
occur  throughout  the  district.  We  propose  to  use  the 
term  "  reef  "in  the  sense  in  which  it  is  used  locally,  and  by 
most  mining  men  in  Australia,  viz.,  to  denote  any  non- 
clastic  tabular  deposit  composed  largely  of  silicious  material 
irrespective  of  its  supposed  mode  of  formation.  Until  com- 
paratively recent  years  the  filling-matter  of  fissures  was 
regarded  as  being  divisible  into  two  well-defined  classes — 
one  formed  by  cooling  from  a  molten  condition,  the  other 
formed  by  precipitation  from  aqueous  solution;  and  these 
classes  are  still  known  as  dykes  and  veins  respectively.     It 
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is,  however,  now  generally  conceded  that  it  is  impossible  to 
draw  any  sharp  line  of  division  between  these  two  types, 
and  our  investigation  of  the  quartz  tourmaline  rocks  of  the 
Heemskirk  district  affords  evidence  of  this  fact.  We  find 
that  there  are  both  quartz  tourmaline  dykes  and  quartz 
tourmaline  veins,  and  also  types  which  occupy  an  inter- 
mediate position.  As  it  is  often  difficult  to  decide  at  once 
to  which  class  any  given  deposit  belongs,  it  is  evident  that 
a  general  term  is  desirable,  and  the  term  "  reef  "  appears  to 
us  to  be  quite  suitable. 

Quartz  Tourmaline  Veirm. 

It  is  a  well-recognised  fact  that  fissure  veins  are  often 
not  merely  "fissures  filled  with  mineral  matter;"  the 
material  forming  the  vein  may  have  been  either  deposited 
in  an  open  cavity  formed  by  the  fissure,  or  it  may  have 
been  deposited  as  a  replacement  of  the  wall-rock,  or  of  some 
of  the  constituents  of  the  latter.  In  the  quartz  tourmaline 
reefs  of  the  Heemskirk  district  the  greater  part  of  the 
material  has  been  deposited  as  a  replacement  of  the  wall 
rock,  and  only  a  very  small  portion  as  the  actual  filling  of 
the  fissure.  These  two  portions  of  the  vein  we  propose  to 
distinguish  by  the  terms  "  vein  rock  "  and  "  vein  stone,'* 
the  former  denoting  that  portion  of  the  vein  which  has 
been  formed  as  a  replacement  of  the  wall  rock,  and  the 
latter  that  portion  which  has  been  deposited  along  the  plane 
of  the  fissure,  and  generally  in  an  open  cavity. 

The  quartz  tourmaline  veins  consist  of  tabular  deposits 
composed  essentially  of  quartz  and  tourmaline,  traversing 
both  the  granite  and  the  surrounding  Silurian  strata. 
There  is  a  central  seam  or  fissure  filled  usually  with  tour- 
maline, or  quartz  and  tourmaline  (the  vein  stone),  and  on 
either  side  of  this  is  a  granular  rock  composed  of  quartz, 
quartz  and  tourmaline,  or  quartz  and  white  mica  (musco- 
vite  or  lithia  mica)  and  tourmaline  (the  vein  rock).  Both 
the  vein  stone  and  the  vein  rock  may  carry  tin  oxide.  The 
former  is  sometimes  very  rich  in  tin,  the  ore  being  often 
beautifully  crystallised;  in  the  latter  the  tin  oxide  occurs 
in  crystalline  grains,  and  is  often  finely  disseminated. 
Pyrites  appears  to  be  an  invariable  constituent  wherever 
the  veins  have  been  explored  below  water-level.  It  occurs 
in  bunches  in  the  vein  stone,  and  also  disseminated  through 
the  vein  rock.  In  some  causes  the  vein  rock  consists  almost 
entirely  of  granular  quartz  and  pyrite,  the  latter  having 
the  appearance  of  replacing  the  felspar  of  the  granite. 
Besides  those  already  mentioned,  most  of  the  other  minerals 
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which  are  of  comTnon  occurrence  in  tin  veins  are  present  in 
small  quantities,  viz.,  bi^muthinite,  molybdenite  (rare), 
arsenopyrite,  chalcopyrite,  galena,  and  zinc-blende  (both  of 
these  rare,  and  in  very  small  quantities),  fluorite  (in  small 
quantities),  and  smoky  quartz. 

The  vein  rock  differs  very  greatly  in  the  amount  of  tour- 
maline present.  Often  it  is  composed  almost  wholly  of 
quartz,  but  at  other  times  the  only  quartz  present  appears 
to  be  that  which  formed  the  original  quartz  of  the  granite, 
the  whole  of  the  felspar  being  replaced  by  tourmaline.  In 
other  cases  the  felspar  has  been  replaced  by  white  mica, 
with  or  without  the  addition  of  quartz  and  tourmaline. 
The  vein  rock  then  forms  a  typical  greissen.  The  tour- 
maline is  of  two  varieties,  the  black  or  iron  tourmaliue  and 
the  green  or  alkali  tourmaline.  Although  tin  ore  is  asso- 
ciated with  both  varieties,  the  green  tourmaline  appears  to 
be  much  the  more  favourable  indication  for  tin. 

The  veins  vary  in  width  from  a  few  inches  up  to  20  or  30 
feet;  in  the  latter  case  there  are  usually  a  number  of 
parallel  fissures  filled  with  tourmaline  running  through  the 
vein  rock,  and  the  mineralisation  has  evidently  spread 
outwards  from  these  fissures  until  the  adjacent  zones  of 
replacement  met  in  the  centre.  Often  bands  or  lenticular 
bodies  of  unaltered  granite  exist  within  the  reefs  between 
two  such  zones.  The  veins  generally  run  in  parallel  groups, 
but  often  there  are  several  main  directions  of  strike  in  the 
same  locality.  When  the  veins  cross  one  another  there  is 
usually  no  faulting,  pointing  to  the  fact  that  the  fissures 
were  produced  by  contraction  of  the  granite  on  cooling. 
The  proof  of  the  metasomatic  nature  of  the  vein  rock  is 
very  conclusive,  and  may  be  deduced  both  from  the  field 
evidence  and  from  the  examination  of  thin  sections  under 
the  microscope.  When  the  veins  occur  in  granite,  the 
vein  rock  is  granular,  and  the  size  of  the  grains  is  the  same 
as  that  of  the  adjacent  granite  or  aplite;  there  is  no  parting 
between  the  granite  and  the  vein  rock,  the  one  seeming  to 
pass  over  into  the  other.  When  the  veins  traverse  sedi- 
mentary rocks,  the  vein  rock,  or  metamorphosed  wall  rock, 
retains  the  original  laminated  structure.  Original  differ- 
ences in  porosity  or  composition  have  led  to  deposition  of 
quartz  along  certain  layers,  and  tourmaline  along  others, 
with  the  result  that  a  black-and-white  striped  rock  is  pro- 
duced, of  very  striking  appearance.  Perhaps  the  most 
striking  field  evidence  of  replacement  is  to  be  seen  when  a 
vein  passes  through  a  granite  or  aplite  which  is  rich  in 
quartz  tourmaline  nodules.  The  nodules  arc  seen  in  the 
same  abundance  and  of  the  same  size  in  the  vein  rock  as  in 
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the  adjoining  wall  rock.  When  the  nodules  are  absent 
from  the  wall  rock,  they  are  also  absent  from  the  vein  rock. 
It  is  quite  evident  that  the  quartz  tourmaline  nodules, 
which  consist  of  the  same  material  as  was  contained  in  the 
solutions,  were  not  attacked  by  them,  but  remained  unaltered 
while  the  surrounding  felspar  of  the  granite  or  aplite  was 
replaced. 

Microscopic  examination  of  the  vein  rock  entirely  con- 
firms these  conclusions.  Two  slides  were  prepared  from  a 
vein-stone  poor  in  tourmaline,  replacing  granite,  which 
contains  quartz  tourmaline  nodules.  The  vein  stone  also 
contains  nodules,  but  these  were  not  sliced.  Both  slices  are 
almost  entirely  made  up  of  quartz,  which  is  present  in  two 
forms.  It  occurs  either  as  large  grains,  having  the  usual 
aspect  of  the  quartz  of  the  tourmaline  granites  (containing 
,  no  microscopic  rods  of  tourmaline),  and  as  very  small  grains 
confusedly  arranged,  so  as  to  produce  a  mosaic  structure. 
A  small  amount  of  pleochroic  hypidiomorphic  tourmaline, 
enclosing  small  grains  of  quartz  also  occurs  either  entirely 
within  or  nearly  surrounded  by  the  mosaic  quartz.  The 
tourmaline  and  mosaic  quartz  are  evidently  replacements  of 
the  felspar  of  the  granite.  There  is  a  tendency  of  the 
mosaic  quartz  to  extinguish  simultaneously  over  fairly 
well-defined  areas.  The  junction  of  two  such  areas 
may  be  a  straight  line  or  an  irregular  line,  suggesting 
strongly  that  the  orientation  of  the  quartz  grains  was  con- 
ditioned by  the  position  of  the  original  felspar  grains  of  the 
granite,  the  straight  lines  representing  the  contact  planes 
of  two  adjacent  members  of  a  polysynthetically-twinned 
felspar. 

Three  sections  were  cut  of  quarts  tourmaline  rock  replacing 
normal  granite  in  which  quartz  tourmaline  nodules  were 
absent.  Theee  slides  are  composed  of  quartz,  tourmaline, 
and  a  small  amount  of  opaque  matter,  disseminated  through 
the  former  mineral.  The  two  types  of  quartz  which  have 
already  been  described  as  occurring  in  the  quartz  rock  are 
also  present  in  these  slides.  The  large  grains  contain  a  little 
opaque  matter  and  fluid  pores  arranged  somewhat  in  linear 
fashion,  and  opaque  rods  of  tourmaline  showing  radiant 
structure  of  exactly  the  same  nature  as  those  described 
as  occurring  in  the  quartz  of  the  normal  granite.  There 
can  be  no  doubt  that  these  grains  represent  the  original 
quartz  of  the  granite.  The  mosaic  or  secondary  quartz 
is  of  the  same  nature  as  that  described  in  the  quartz  rock, 
but  is  less  abundant,  and  in  one  of  the  slides  is  absent. 
The  tourmaline  occurs  as  idiomorphic  crystals  of  prismatic 
habit  in  the  secondary  quartz,   and  as  confused,   ragged 
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masses,  sometimes  fibrous  in  structure,  and  then  showing 
tendency  to  radiant  arrangement.  We  believe  that  this 
tourmaline  is  a  replacement  mineral  after  felspar  and 
biotite,  no  trace  of  either  of  which  minerals  can  be  seen 
in  the  slides.  Contrary  to  what  was  observed  in  the  case 
of  the  replacing  quartz,  however,  the  felspar  crystals  have 
not  determined  any  special  orientation  in  the  case  of  the 
tourmaline.  In  the  slide  in  which  replacing  quartz  is 
absent  the  original  quartz  grains  do  not  seem  to  have 
entirely  escaped  change.  They  appear  to  be  corroded 
around  the  edges,  and  to  some  extent  replaced  by  tourma- 
line; this  appearance  is  nearly  absent  from  the  slides, 
which  contain  secondary  quartz. 

One  slide  was  prepared  of  greissen,  occurring  as  a  re- 
placement of  a  granite  or  aplite,  containing  quartz  tourma- 
linjp  nodules.  The  rock  consists  of  quartz,  tourmaline,  and 
a  nbrous  mica;  the  quartz  appears  for  the  most  part  in 
the  form  typical  of  the  quartz  of  tourmaline  granite,  but 
there  is  in  addition  a  small  number  of  minute  grains  of. 
quartz  surrounded  by  a  confused  mesh  of  mica;  the  mica 
is  in  fibrous  crystals,  sometimes  arranged  with  radial 
structure;  it  shows  no  pleochrism,  but  there  is  a  con- 
siderable amount  of  absorption  of  light  as  the  slide  is 
rotated.  It  polarises  in  very  high  colours,  and  appears  to 
have  the  optical  properties  of  muscovite.  Tourmaline 
occurs  in  small  quantities  as  hypidiomorphic  pleochroic 
crystals,  but  it  is  not  present  in  the  form  of  rods  in  the 
quartz  grains.  The  mica  would  appear  to  be  for  the  most 
part  a  replacement  after  felspar,  but  the  occurrence  of 
small  nests  and  meshes  of  mica  in  the  larger  grains  of 
quartz  shows  that  the  latter  mineral  has  also  suffered 
replacement.  In  the  slide  are  a  few  very  minute  crystals 
of  a  highly  refractory  substance,  which  may  be  zircon; 
the  material  of  the  slide  surrounding  these  specks  is 
frequently  coloured  brown.  One  slide  was  prepared  of 
quartz  tourmaline  rock,  replacing  slate  which  appears 
originally  to  have  possessed  a  finely  laminated  structure. 
The  laminae  have  been  for  the  most  part  replaced  by  grains 
of  pleochroic  tourmaline  arranged  linearly,  and  are 
separated  from  each  other  by  minute  grains  of  clear 
quartz. 

The  vein  stone  was  not  examined  microscopically.  It 
often  consists  almost  wholly  of  tourmaline,  but  is  some- 
times very  rich  in  tin  oxide.  The  tourmaline  often 
occurs  in  large  bunches  of  radiating  prisms  or  needles 
going  up  to  6  or  8  inches  in  length.  Occasionally,  however, 
a  good  deal  of  quartz  is  present,  and  this  is  especially  the 
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case  where  the  veins  traverse  the  sedimentary  rocks.  The 
tourmaline  appears  to  gradually  decrease  as  the  distance 
from  the 'granite  increases,  until  finally  only  quartz  veins 
are  to  be  seen.  With  the  disappearance  of  the  tourmaline, 
disappears  also  the  metamorphism  of  the  wall  rock,  which 
is  so  characteristic  of  the  veins,  both  in  the  granite  and  in 
its  immediate  vicinity. 

Quartz-tourmaline   Dykes, 

These  interesting  dykes  were,  we  believe,  first  observed 
by  Mr.  F.  J.  Ernst.  They  are  found  traversing  both  the 
granite  and  the  sedimentary  rocks,  and  are  distinguished 
from  the  veins  by  the  fact  that  their  structure  is  not 
dependent  upon  the  character  of  the  wall  rock,  since  they 
traverse  granites,  aplites,  and  sedimentary  rocks  without 
undergoing  change.  They  have  no  central  fissure,  and  the 
walls  are  generally  sharp  and  clear-cut,  even  more  so  than 
the  aplite  dykes.  They  are  usually  of  uniform  composition 
throughout,  consisting  of  a  somewhat  finely  granular 
mixture  of  quartz  and  tourmaline,  with  sometimes  a  little 
felspar.  When  they  traverse  sedimentary  rocks,  they 
often  contain  included  angular  fragments  of  the  country- 
rock.  In  the  slides  of  this  rock  which  were  prepared  the 
only  minerals  observed  were  quartz  and  tourmaline.  The 
former  mineral  occurs  as  irregular  grains,  containing  a  very 
small  amount  of  minute  opaque  specks.  Tourmaline  is 
present  in  well-formed  crystals  of  prismatic  habit,  as  grains, 
and  as  clusters  of  grains  and  crystals.  The  larger  crystals 
of  prismatic  habit  have  a  marked  pleochroism,  but  as  the 
crystals  dwindle  in  size  the  pleochroism  gradually 
diminishes,  and  cannot  be  detected  in  the  smallest  crystals. 
The  tourmaline  has  preceded  the  quartz  in  order  of 
crystallisation;  radiating  prisms  of  small  size  frequently 
penetrate  the  quartz  grains,  the  centre  of  radiation  being 
often  one  of  the  larger  tourmaline  crystals.  The  tourma- 
line rods  previously  alluded  to  are  quite  absent  from  the 
quartz  of  this  rock. 

In  many  casee  the  wall  rock  of  the  dykes  has  suffered 
metamorphism  in  a  similar  manner  to  that  of  the  tourma- 
line veins,  but  to  a  lesser  extent.  In  several  instances, 
where  the  dykes  occurred  in  granite,  it  was  observed  that 
the  latter  had  been  converted  into  quartz-rock  or  quartz- 
tourmaline  rock,  for  a  short  distance  (generally  not  more 
than  a  few  inches^  on  either  side  of  the  dyke.  In  other 
cases,  even  along  tne  same  dyke,  the  wall  rock  had  remained 
apparently     unaltered.       It     is     conceivable     that     this 
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metamorphism  may  have  been  produced  by  vapours  which 
traversed  the  fissure,  prior  to  the  introduction  of  the  quartz- 
tourmaline  magma,  but  it  seems  more  probable  that  it  was 
caused  by  emanations  from  the  dyk^rock  itself. 

Two  interesting  instances  of  variation  in  composition  were 
noted  in  the  dykes  traversing  the  Silurian  strata  at  the 
Gentle  Annie  Rise,  to  the  east  of  Mount  Heemskirk.  In 
one  case  of  a  dyke  2^  inches  in  width,  a  portion  of  the 
tourmaline  had  segregated  towards  the  centre  of  the  dyke 
and  formed  a  central  seam  about  J  inch  in  width^  the 
remainder  of  the  dyke  being  composed  of  the  normal 
quartz-tourmaline  mixture.  In  another  case  of  a  some- 
what larger  dyke,  the  quartz  had  segregated,  and  for  a 
foot  or  fifteen  inches  the  dyke  channel  was  filled  with  white 
quartz  almost  free  from  tourmaline.  The  latter  instance 
seems  to  point  to  the  fact  that  the  quartz-tournmline  dykes 
may  change  to  quartz  veins  as  'Well  as  the  quartz 
tourmaline  veins. 

Several  observations  were  made  at  the  Gentle  Annie 
Rise  of  small  quartz  and  quartz-tourmaline  veins  being 
cut  through  or  faulted  by  quartz-tourmaline  dykes. 
These  observations  are  perhaps  not  yet  sufficiently  numerous 
to  establish  the  relative  ages  of  the  two  kinds  of  reefs 
definitely,  but  it  may  be  said,  that  in  some  cases  at  least, 
the  dykes  are  younger  than  the  veins.  This  conclusion  is 
of  great  importance,  for  it  proves  that  the  quartz  and 
quartz-tourmaline  veins  were  formed  before  the  close  of 
the  period  of  eruptive  action  of  the  granite. 

Conclusions, 

We  may  now  state  briefly  the  conclusions  which  we 
think  are  justified  by  the  facts  which  were  observed  in 
this  district  with  regard  to  the  origin  of  these  tourmaline 
rocks  and  the  associated  tin-bearing  veins. 

It  appears  perfectly  evident  that  the  tourmaline  is  an 
original  constitutent  of  the  granite  magma,  since  in  one 
form  or  another  it  is  contained  in  all  the  rocks  which  have 
been  examined.  There  appears,  however,  to  have  been  a 
continued  tendency  for  the  tourmaline  to  segregate  to- 
gether and  separate  itself  from  the  rest  of  the  magma.  In 
the  normal  granite,  it  occurs  only  in  microscopic  rods  in 
some  of  the  quartz,  and  must  represent  an  extremely  small 
percentage  of  the  total  composition  of  the  rock.  But  even 
here  there  is  a  tendency  for  the  tourmaline  to  come  to- 
gether and  form  minute  bundles  of  interlacing  or  radiating 
rods.      In  the  .tourmaline  granites,  the  tourmaline  is  much 
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more  abundant,  and  forms  macroacopic  bundles  of  radiating 
nepdles,  and  even  granular  nodules  of  quailz  and  tourma- 
line. This  great  increase  in  the  amount  of  tourmaline 
present  is,  we  believe,  to  be  accounted  for  by  some  process 
of  differentiation  or  segregation  in  the  original  granite 
magma,  while  the  presence,  of  tourmaline  in  separate 
bundles  and  nodules  may  be  accounted  for  by  a  further 
process  of  magmatic  segregation  from  the  already 
differentiated  tourmaline-bearing  magma.  The  tourma- 
line-aplite  magma  may  have  separated  from  the 
tourmaline-granite  magma  in  the  same  way  as  the  tourma- 
lin&-granite  magma  separated  from  the  normal  granite 
magma.  The  presence  of  irregular  masses  of  tourmaline- 
granite  in  the  normal  granite,  and  of  tourmaline-aplite  in 
tourmaline-granite,  is  we  think,  convincing  evidence  that 
the  three  types  of  rock  have  originated  from  one  and  the 
same  magma,  and  that  the  differentiation  has  taken  place 
before,  and  not  after,  the  consolidation  of  the  magma.  A 
definite  order  of  consolidation  of  the  three  rocks  may  be 
observed.  Dykes  of  tourmaline-granite  occur  in  the 
normal  granite,  but  not  in  the  tourmaline-aplite,  while 
dykes  of  tourmaline-aplite  occur  both  in  the  tourmaline- 
granite  and  in  the  normal  granite.  It  is  evident  therefore 
that  the  order  of  consolidation  was  (1)  normal  granite, 
(2)  tourmaline-granite,  (3)  tourmaline-aplite. 

The  composition  of  the  quartz- tourmaline  nodules  at 
once  suggests  that  the  quartzrtourmaline  reefs  are  in  some 
way  connected  with  these.  In  many  places  the  nodules 
appear  to  have  a  tendency  to  come  together  and  unite  to 
form  larger  masses  of  quartz-tourmaline  rock.  At  greater 
depths,  where  the  cooling  of  the  magma  would  proceed  more 
slowly,  this  might  well  take  place,  and  the  quartz-tourma- 
line magma  thus  formed  might  be  the  origin  of  the  quartz- 
tourmaline  dykes.  The  presence  of  the  veins,  however, 
suggests  that  a  further  separation  first  takes  place  within 
the  quartz-tourmaline  magma,  namely,  a  separation  into  a 
highly  aqueous  and  a  less  aqueous  magma.  The  former 
would  be  virtually  a  saturated  solution,  and  in  this  would 
be  concentrated  the  heavy  metals  originally  contained  in 
the  magma,  since,  from  the  common  occurrence  of  these 
metals  in  mineral  veins,  we  know  them  to  be  specially 
soluble  in  heated  waters.  Assuming,  now,  that  such  masses 
of  quartz-tourmaline  magma  were  intersected  by  fissures 
formed  by  the  contraction  of  the  granite  in  cooling,  the 
more  highly  aqueous  portion,  being  the  more  fluid,  would 
be  first  erupted,  and  owing  to  its  highly-heated  condition 
and  the  presence  of  such  powerful  mineralising  agents  as 
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boron,  fluorine  (both  of  these  are  present  in  tourmaline), 
hydrogen  sulphide  and  water  would  have  a  very  powerful 
chemical  action  on  the  wall  of  the  fissures,  producing  the 
complete  metamorphism  of  the  wall  rock,  which  has  already 
been  described.  The  more  viscous  quartz-tourmaline 
magma  might  be  erupted  later  and  form  quartz-tourma- 
line dykes. 

It  will  be  remembered  that  the  quartz-tourmaline  veins 
traverse  both  the  normal  granite  and  the  tourmaline 
granite  and  aplites,  while  in  several  instances  the  quartz- 
tourmaline  dykes  were  observed  to  fault  the  quartz- 
tourmaline  veins.  The  relative  ages  of  all  of  the 
tourmaline-bearing  rocks,  described  in  this  paper  appear 
therefore  to  be  as  follows,— (1)  normal  granite,  (2)  tourma- 
line-granite, (3)  tourmaline-aplite,  (4)  quartz-tourmaline 
veins,  (5)  quartz-tourmaline  dykes. 
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^  The  sixtieth  annual    meeting    of    the 

Hoyal  Society  of  Tasmania  was  held  in 
the  Society's  rooms  on  Thnrsdajy  even- 
ing, February  26,  when  there  were  pre- 
sent: Mr.  R.  M.  Johnston,  P.S.S.  in 
the  chair),  the  Bishop  of  Tasmania  (the 
Right  Reverend  Dr.  Mercer,  M.A.), 
Messrs.  T.  Stephens,  M.A.F.G.S.,  A.  G. 
"Webster,  Bernard  Shaw,  L.  Rodway,  and 
E.  L.  Piesse,  Professor  Neil  Smith, 
M.A.,  Hon.  Dr.  Butler,  M.L.C.,  and 
others. 

Annual  Report. 
The  secretary  (Mr.     Alexander    Mor- 
ton) read  the  annual  report  aa  follows :  — 

The  Council  of  the  Royal  Society  of 
Tasmania  Have  pleasure  in  presenting  this 
report  for  the  year  1902,  being  the  sixtieth 
annual  report  of  the  society. 

Meetings.— ^Eight  regular  meetings,  and 
one  special,  have  been  held  during  the 
year.  The  number  of  papers  read  was 
22,  as  against  19  the  preceding  year.  The 
first  meeting  of  the  session  was  opened  by 
the  new  president.  His  Excellency  Sir 
f  A.  B.  Havelock,  Q.C.S.I.,  G.C.M.G..  who 
was  very  cordially  welcomed  by  the  large 
g^athering  of  members  on  his  accession  to 
the  chair.  His  Excellency  tlien  delivered 
an  interesting  address  to  the  Fellows,  and 
has  taken  the  chair  at  all  the  meetings 
during  the  year,  besides  showing  in  many 
ways  nis  practical  interest  in  the  working 
of   the  society. 

Papers.— The  papers  read  during  the 
session  have  shown  no  falling  off  in  va- 
riety, nor  in  importance.  Subjects  treat- 
ed were:— Ichthyolc«y,  Conchology,  Ento- 
mology, Bota'ny,  Geology,  Mineralogy, 
Forestry,  Astronomy,  Geography,  Health 
and  Economies.  The  papers  dealing  with 
health  subjects  and  the  consequent  dis- 
cuMions,  were  of  special  value  at  the 
present  time,  when  t^e  necessity  of  un- 
derground drainage  is  being  brought  »o 
prominently  before    the  citizens. 

The  subjects  and  authors  of  fhe  papers 
read  are  as  follow:  — 

Ichthyology.— 1.  "Notes  on  a  new  fish 
(Peeudoohrinus  rodwayi)."  2.  "Description 
of  a  new  spiecies  of  goby  (Gobius  hinsbyi)." 
By  R.  M.  Johnston,  F.S.S. 

Conchology.— 3.  "Note     on    Ta^manian 
^         Conchology,''  by  Chas.  Hedley,  F.L.S.    4. 


"Notes  on  some  of  Tenison- Wood's  types 
in  the  Tasmanian  Museum,"  by  W.  L. 
May. 

Entomology .^5.  "Notes  on  some  re- 
markable Tasmanian  invertebrates,"  by 
A.  M.  Lea. 

Botany.— 6.  "Note  on  Bucalptus  linea- 
ris." 7.  "The  gum-topped  stringy  barks 
in  Tasmania."  8.  "Note  on  a  species  of 
Eucalpt  new  to  Tasmania,"  by  J.  H. 
Maiden,  F.L.S.  9.  "Some  Additions  to 
the  Bryological  flora  of  Tasmania,"  by  W. 
A.  Weymouth. 

Geology  and  Palaeontology.— If.  "Dis- 
covery of  Graptolites  in  Tasmania,"  by  T. 
S.  Hall,  M.A.  11.  "Notes  on  recorded  and 
other  minerals  occurring  in  Tasmania," 
by  W.  F.  Petterd.  F.Z.S.  12.  "Notes  on 
some  Tasmanian  Calcareous  nodules,"  by 
Processor  Hogg,  M.A.  13.  "On  the  Quartz 
Tourmaline  rocks  of  the  Heemskirk  dis- 
trict," by  Professor  Hogg  and  G.  A.  Wal- 
ler. 14.  "Tracibydolerite  in  Tasmania," 
by  W.  H.  Twelvetrees,  F.G.8. 

Forestry.— 15.  "Suggestion  for  the  estab- 
lishment of  a  Tasmanian  School  of  Fores- 
try and  Agriculture,"  by  W.  Heyn.  16. 
"On  the  advantages  of  Forest  conserva- 
tion,"  by  C.  B.  Target.  17.  "Tasmanian 
timbers,  their  qualities,  uses,  etc.,"  by 
A.   0.  Green. 

Astronomy.— 18.  "Practical  Asitronomy 
in  Tasmania,"  by  Professor  A.  McAulay, 
M.A. 

Geographical.  —  19.  "Contributions  to 
the  Physiography  of  Tasmania,"  by  Col. 
Legge,  B.A. 

Health.— 20.  "The  disposal  and  purifica- 
tion of  sewage,"  by  E.  H.  Wilkinson.  21. 
"Typhoid  in  Hobart  and  Melbourne,  and 
the  influence  of  drainage  in  its  preval- 
ence," by  Dr.  Jameson. 

Economics.- 22.  "Tasmania  as  a  manu- 
facturing centre,"  by  R.  E.  Macnaghten, 
B.A. 

New  Room.  —  The  new  room,  used 
last  session,  was  very  much  appreciated 
by  members,  who  now  for  the  first 
time  since  the  establishment  of  the 
fine  library,  find  all  the  books  nlaced  in 
an  easily  accessible  position,  wnile  the 
facilities  for  study  are  also  much  increas- 
ed. 

Library.- The  usual  number  of  scienti- 
fic exchanges  haye  been  received  during 
the  year. 

Centenary  of  Tasmania.— During  the 
present  year  Tasmania  will  have  com- 
pleted   the  hundredth  year  of  her  exist' 
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ence  as  a  British  colony,  and  it  would  be 
qaite  fitting  that  the  Royal  Society, 
which  has  always  taken  an  interest  m 
matters  historical,  should  initiate,  or 
co-operate  with,  a  movement  to  celebrate 
an  event  of  00  much  national  importance. 

Obitnary.— It  ie  again  the  painful  dabr 
of  the  Council  to  record  the  loss  by  death 
of  one  of  its  members.  Mr.  A.  Mault,  wbo 
for  many  years  had  practically  helped  ^'n 
the  worslng  of  the  society,  and  had  con- 
tributed many  valuable  papers,  passed 
away  in  November  last. 

Changes  in  the  Council.— The  vacancy 
on  the  Council  caused  by  the  death  of 
Mr.  Mault  has  been  filled  by  the  appoint- 
ment of  the  Bight  Beverend  Dr.  Mercer, 
Lord  Bishop  of  Tasmania. 

Fellqyrs.— Ten  Fellows  hare  been  elected 
during  the  year. 

iPinace.-^Balance  from  1901,  JB106  9s. 
4d.  The  income  of  the  eooiety  from 
subscriptions  has  been  ^170  lOe.,  and 
the  expenditure  JB227  18s  Sd,  leaving  a 
balance  of  JBM  Is  Id. 

The  chairman  m.oved  the  adoption  of 
the  report. 

Mr.  T.  Stephens  seconded  the  motion, 
and  said  the  report  bore  testimony  to 
the  enei;gy  and  zeal  of  their  indefatig- 
able secretary,  and  the  way  in  whioh  he 
had  worked  daring  the  year.  (Hear, 
hear.)  He  suggested  ihat  the  former 
practice  of  printing  an  alphahetical  list 
of  the  FeUowB  in  the  annual  report  be 
revived. 

The  motion  was  agreed  to. 

Mr.  Stephens  then  moved,— *That 
the  Council  be  requested  to  have  ihe  re- 
port printed  and  published,  with  an 
alphabetical  list  of  Fellows,  balance- 
sheet,  and  minutes  of  this  meeting,  ac- 
cording to  the  former  practice,  as  ap- 
peared in  the  report  for  1891." 

Mr.  Bernard  Shaw  seconded  the  mo- 
tion. 

Mr.  Webster  moved,  as  an  amend- 
ment, that  instead  of  printing  and  pub- 
lishing the  list  of  Fellows,  the  list  be 
posted  up  in  the  Society's  room. 

After  discussion,  Mr.  Stephens's  mo- 
tion was  agreed  to,  with  the  addition  of 
the  words,  "and  that  a  list  be  prepared 
and  exhibited  in  this  room." 

Election  of  Members. 

Four  retiring  members  of  the  Council 
—  the  BishoD  of  Tasmania,  Mr. 
Bussell  Young,  Mr.  Bernard  Shaw,    and 


Professor  Neil-Smith,  were  unanimously 
re-elected,  on  the  motion  of  the  Hon. 
Dr.  Butler,  seconded  by  Mr.  Rodway. 

The  Press 

Mr.  Stephens  moved  a  vote  of  tlianks 
to  the  Press  for  the  vjaluable,  services 
rendered  to  the  Society  during  the  year. 

The  secretary  seconded  the  motion, 
and  said  that  it  was  19  years  tbat  even- 
ing since  he  arrived  in  Tasmania,  and 
during  ihat  time  the  Press  had  been 
very  liberal  to  the  Royal  Society.  Some- 
times as  much  as  four  columns  appeEured 
in  "The  Mercury"  of  the  proceedings  of 
the  Society.  The  papers  also  rendered 
great  aid  in  forwarding  the  interests  of 
the  Museum.  The  accurate  maimer  in 
which  the  proceedings  of  the  Society,  of- 
ten of  a  technical  nature,  were  reported 
in  *The  Mercury"  was  a  credit  to  the 
Press  of  Tasmania. 

The  chairman  warmly  supported  the 
motion,  which  was  passed  with  applause. 

Diamond  Annivenary. 

The  secretary  drew  at4;ention  to  this 
being  the  60th  anniversary  of  the  So- 
ciety and  the  finst  meeting  in  their  new 
room. 

The  chairman  mentioned  that  in  Octo- 
ber next  it  was  proposed  to  celebrate 
this,  and  at  the  same  time  the  centen- 
ary of  the  State.  He  believed  Hie  Excel- 
lency the  Qovemor  was  interestliijg  him- 
self in  the  matter  of  commemorating  the 
same. 

Freycinet  Peninsula. 

Mr.  Stephens  drew  attention  to  a  let- 
ter in  **The  Mercury,"  from  Dr.  Barrett, 
of  Melbourne,  advooating  a  reservation 
on  Freycinet  Peninsula  as  a  National 
Park.  He  would  like  to  see  the  Society 
take  the  matter  up  by  commending  Dr. 
Barrett's  proposal  to  the  favourable  con- 
sideration of  the  Government. 

The  chairman  said  a  paper  was  read 
before  the  Society  on  the  subject  some 
years  ago. 

Mr.  Bernard  Shaw  said  it  was  about  5 
years  ago  that  a  paper  was  read  for 
which  he  supplied  some  material.  A 
considerable  quantity  of  alluvial  tin  had 
been  foiAid  there,  and  it  might  become 
an  important  mining  centre.  He  de- 
tailed disturbing  elements  in  connection 
with  the  proposS. 

After  discussion,  Mr.  Stephens  said  he 
would  revive  the  question  before  tbe 
Council  on  some  future  occasion. 

The  meeting  then  terminated. 
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LIST  OF  FELLOWS   OF  THE   ROYAL   SOCIETY  OF  TASMANIA. 


*  Fellows  whohftTo  contributed  Papers  which  haye  been  published  in  the  Society's  TransadaonsL 


•Abbott,  Fitancis 

Allwork,  Dr.  F. 

Anderson,  pr.  G.  M. 

Archer,  W.  H.  D. 
•Atkins,  C.  J. 

Barclay,  C,  J. 

Bennison,  Thos. 

Bidencope,  i  J. 
.  Booth,  Chis. 

Boyd,  Dr.  P. 
•Brown,  Hon.  N.  J. 

Burgess,  Hon.  W.  H. 
•Burbury,  F.  E. 

Butler,  Hon.  Dr. 

Butler,  Francis 

Clark,  His  Honor  Judge 

Clarke,  Key.  Geo. 
♦Clarke,  Dr.  A.  H. 
•Counsel,  E,  A. 

Crosby,  Hon.  Wm. 
•Crouch,  Dr.  E.  J. 

Cox,  Col.  C.  B. 

Davies,  Hon.  C.  E. 

Davies,  J.O.,  C.M.Q. 

Dobson,  Senator  H. 

Drake,  Dr.  F.  H. 

Evans,  T.  M. 

Kay- E wan,  E.  D.  Mc 

Finlay,  W.  A. 

Foster,  H.  1>.  (Life  Member) 

Giblin,  Dr.  W.  W. 
•Green,  A.  0. 

Griffith,  H. 

Grove,  V.,  C.E. 
•Harrison,  M. 
•Hogp:,  Prof.  E.  J. 

Holden,  Dr.  L.  A. 

Home,  Wm. 

Hudson,  Chas. 

Ireland,  Dr.  E.  W.  J. 

Jameson,  Mrs.  (life  Member) 
•Johnston,  H.  M.,  F.L.S. 
•KiugBmi.l.  H.  C.  M.A. 

Knight,  H.  W. 
•l^gge.  Col.  W.  v.,  (Rd.) 

Lewis,  Sir  Elliott 

Uwia,  Major  It  C,  D.S.O. 

Lines,  Dr.  D.  H.  K 

Lodge,  F.,  B.A. 

Mocfarlane,  Senator  Jas. 

Macfurlane,  John 

Macgowan,  Dr.  E.  T. 

MacLeod,  P.  J.,  B.A. 
*Mault,  A. 

•McAulay,  Prof.  Alex, 
•May,  W.  L, 


Maxwell,  Eustace 

McClymont,  J.  R.,  M.A.  (life  Member) 

Middleton.  A.  £.,  C.E. 

Mitchell,  J.  J.  (Life  Member) 
•Moore,  G.  E. 

Mulcahy,  Hon.  E. 

Murphy,  His  Grace  Archbishop 

Nicholas,  G.  C. 

Nicholls,  Hon.  H.,  M.E.C. 
•Patterson,  R.C. 

Parker,  A.  C. 
♦Petterd,  W.  F.,  C.M.Z.S.L. 

Petersen,  C.  B. 

Philp,  J.  E. 

Piesse,  E.  L.,  B.A. 

Propsting,  Hon.  W.  B. 

Read,  Dr.  G.  F. 

Read,  R.  C. 

Reid,  F.  W. 

Roberts,  H.  L. 
•Rod  way,  L. 

Rogers,  R.  J. 

Rule,  C.  H. 

Salier,  F. 

Scott,  Rev.  Jas..  D.D. 

Scott,  Dr.  R.  G. 

Shaw,  Bernard 

Shoobridge,  Rev.  Canon 
•Simson,  Aug. 

Smith-Norton,  J.  W. 
•Sprott,  Dr.  Gregory  (Life  Member) 
•Stephens,  Thos. 

Sticht,  Robt.  (Life  Member) 
•Swan,  E.  D. 

Swan,  C.  C. 
•Target,  C.  B. 

Thorpe,  A. 

Twelvetrees,  W.  H.,  F.G.S. 

Walch,  C.  E. 
•Wallace,  W.  H. 
•Waller,  G.  A. 

Watchorn,  A. 

Watson,  H. 
•Ward,  W.  F. 

Webster,  A.  G. 

Whifthaw,  Dr.  R.  K. 
•White,  0.  E. 
•Wilkinson,  E.  H. 

WUliams,  Prof.  V,'.  H. 

Winter,  A. 

W^ise,  H.  J. 

W^oflhagen,  Dr.  J.  E. 
•Woolliiough,  Rev.  J.  B.,  M.A. 

Wright,  Howard 
•Young,  Rupsell 
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OPENING  MEETING  OF  THE  1903 
SESSION. 

The  members  of  the  Boyal  Socieitj  of 
Tasmania  held  their  opening  meeting  of 
the  1903  9eMion  on  Tnosday  eyening.  the 
Uth  April,  the  President,  His  Excellenoy 
Sir  A.  E.  Havelock,  G.C.S.I.,  G.C.M.G., 
p^'esdding.  His  Excellency  was  accom- 
panied by  Lady  Havelock,  C.I.,  Captadn 
Sheppard,  R.A.,  Private  8ecret€ury,  and 
Lady  Hayelock's  brother,  Mr.  W.  E.  Noip- 
ria.  There  was  a  lax^e  attendance  of 
members  and  friends  present,  including 
His  Lordship  the  Bishop  of  TsAnania  and 
MCts.  Mercer,  Mr.  J.  H.  Barber,  orf  Ceylon, 
who  was  a  judicial  officer  there  daring 
the  time  that  Sir  Arthur  Havelock  was 
Gk)vernor;  Sir  Jno.  Dodds,  and  the  Bt. 
Rev.  Dr.  Delany,  Bishop  of  Laramda.  On 
arrival.  Lady  Bavelock  was  presented 
with  a  handsome  bouquet  (with  the  Have- 
lock  coJouxs),  as  was  also  Mrs.  Mercer. 

Correspondence. 

The  Secretary  (Mr.  Alex.  Morton)  read 
the  following  leHers:  — 

"Cullenswood  House,  Cullenswood,  7th 
April.  1903.  Dear  Sir,— I  much  regret, 
that  owing  to  my  having  to  be.  present  ait 
the  opening  of  the  St.  Mary's  produce 
show  on  Wednesday,  the  15th  inst.,  in  my 
capacity  as  president,  I  shall  not  be  able 
to  come  to  the  opening  meeting  of  the  So- 
ciety. I  desire  again  to  tender  my 
thanks,  as  a  member  of  Council,  to  Hi« 
Excellency  for  the  keen  interest  he  has 
taken  in  the  work  of  our  Society,  and  to 
express  the  hope  that  His  Excellency  may 
see  his  way  to  continue  th'at  interest  dur- 
ing the  coming  session.  I  would  like  tio 
call  attention  to  the  very  valuable  acqui- 
sition tx>  the  Museum  of  the  handsome 
and  instructive  series  of  coloured  plat«e 
of  Japanese  fishes.  They  add  oonsiier- 
ably  to  the  educational  value  of  the  insti- 
tution, and  wili  be  especially  interesting 
to  Tisitors  from  the  neighbouring  States. 
I  may  mention  that  Mr.  H.  C.  Kingsmill, 
Meteorological  Observer,  and  myself 
made  a  trip  in  March  to  the  Great  Lake. 
The  result  of  our  work  will,  I  trust,  add 
considerably  to  out  knowledge  of  the 
physiography  of  Tasmania.  We  took  ex- 
haustive soundings  of  the  Lake,  and  mea- 
sured the  inflow  of  the  streams  at  the 
north  end,  we  were  there  during  two 
heavy  falls  of  rain,  and  were  enabled  to 
observe  the  very  large  supply  of  water 
coming  in  from  the  ranges  round  Dry's 
Bluff.  This  supply  ia  consitaatly  renew- 
ed  owing  to  the  wet  climate  at  the  north 
end,  the  rainfall  being  three  and  a  half 


times  what  it  is  at  the  south  end."— 
I  am,  etc.  (Signed)  W.  V.  LEGGE.  Mem- 
ber of  tlie  Council)." 

Letters  from  Sir  Adye  Douglas,  Mr.  B. 
M.  Johnston,  the  Hon.  N.  J.  Brown,  Mr. 
Bussell  Young,  and  the  Hon.  Dr.  Butler, 
regretting  that,  owing  to  their  absence 
from  Hobart,  they  were  unable  to  attend, 
were  read. 

THE  A5JNTTAL  ADDBBSS. 

His  Excellency  then  delivered  the  fol- 
lowing opening  address: — 

Vice-presidents  and  Fellows  of  the 
Boyal  Society,— For  the  second  time  theore 
devolves  upon  me  the  honourable  and 
agreeable  duty  of  presiding  at  the  first 
meeting  of  the  annual  session  of  the  Boyal 
Society  of  Tasmania.  On  this  occasion,  as 
on  that  of  the  opening  of  the  seasdon  of 
last  year,  the  Council  have  decided  that 
our  formal  proceedings  shall  be  short,  and 
titat  our  meeting  this  evening  shall  take 
the  pleasant  form  of  a  social  reception,  ra- 
ther than  the  more  serious  •  haracter  of  a 
■eientific  conference.  The  agreeable  recol- 
lection of  last  year's  first  meeting  will,  I 
am  oonfident.  reconcile  you  ''o  this  pro- 
gramme. 

Bevlew  of  Last  Sofsion 
I  think  it  fitting  that  I  should  pass  in  re- 
view, and  I  will  do  this  as  briefly  as  pos- 
sible, the  work  of  the  session  of  1902.  The 
Charter  of  the  Boyal  Society  lays  down 
as  its  leading  objects  the  investigation  of 
thie  physioal  character  of  Tasmania,  ani 
the  illuatration  of  its  natural  history  and 
produotions.  The  records  of  the  sociecy 
show  that  a  wide  interprebation  has  been 
given  to  this  enactment.  One  of  my  pre- 
decessors, when  opening  the  session  of 
1887,  in  commenting  on  the  extent  of  the 
range  dt  the  subjects  dealt  with  by  .he  so- 
ciety, remaorked  that  its  operatums  aad 
investigations  had  covered  so  vait  an  srsa 
as  to  include  such  diverse  subjects  as  liio 
occultation  of  Jupiter  and  the  Drainage 
of  Hobart.  The  same  distinguished  pre- 
sident, when  addressing  the  society,  for 
the  last  time,  in  I89i2,  spoke  as  follows:  — 
"The  attention  which  is  now  bein^  given 
on  all  sides  to  social  and  economic  sub- 
jects has  left  its  mark  upon  the  work  of 
our  society  for  1892;  and  the  papers  upon 
such  subjects,  and  the  discussions  arising 
upon  them,  form  a  marked  feature  in  this 
year's  proceedings.  While  on  the  one 
hand,  I  myself  should  be  very  sorry  to 
see  the  Boyal  Society  ofTasmania  so  far 
depart  tfrom  the  oriirinal  intention  cf  its 
founders  as  to  develop  into  more  or  less 
of  a  debating  society  on  social  and  eco- 
nomic subjects,  on  the  other,  to  exclude 


a  discussion  of  such  subjects,  from  a  sci- 
entific standpoint,  would,  in  my  view,  be 
the  greatest  mistake  this  society  could 
make." 

In  my  humble  opinion,  this  is  as 
it  should  be.  I  believe  "the  general  views 
of  the  Council  of  the  society  on  bhis  paint 
axe  in  accord  with  mine;  and  the  piao- 
tioe  of  the  society,  from  its  earliest  aays, 
has  given  proof  of  its  acceiptance  of  those 
views.  Our  proceedings  during  the  session 
of  1902  give  a  conspicuous  example  of  this 
comprenensive  scope  of  the  operations  of 
our  society. 

PAPERS. 

We  find  that  while  in  the  22 
pajpers  presented  to  us,  maitters  of  more 
strictly  scientific  interest,  such  as  Geo- 
logy, Mineralogy,  Astronomy,  Bot'any, 
Ichthyology,  Conohology,  and  Eintomology, 
were  brought  before  us  and  discussed,  sub- 
jects of  a  more  practical  bosiinees  charac- 
ter, such  as  the  capacity  of  Tasmania  as 
a  manufacturing  centre,  the  comparative 
ralue  of  its  timoers,  the  preservation  of 
forests,  and  drainage  and  sewerage,  receiv- 
ed a  large  measure  of  attention  The  paper 
which  was  read  before  us  on  the  advan- 
tages po09e6sed  by  Tasmania  for  manu- 
facturing industries  brought  into  promi- 
nence and  suggestive  notice  our 
vast  available  water  power.  The 
papers  presented  to  us  on  Tasmanian 
timbers  illustrated  and  emphasiised  the 
value  €atd  vastnees  of  our  yet 
imperfectly  worked  reserves  of  timber. 
The  papers  on  forestry  which  have  been 
put  before  us,  and  the  discussions  upon 
them,  have  contributed  much  expert 
knowledge  on  the  subject,  and  also  propo- 
sals of  considerable  practical  importance 
for  the  organisation  and  working  of  a  sys- 
tem of  preservation  and  renewal  of  our 
forests.  Our  treatment  of  the  pressing 
matter  of  drainage  and  sewerage  has,  1 
feel  sore,  helped  to  spread  muoh  informa- 
tion, and  to  remove  many  mieconceptions 
on  the  subject.  Under  uie  heads  I  have 
mentioned  the  society  has  planted  and 
nurtured  a  tree  of  knowledge,  which  has, 
we  may  flatter  ourselves,  already  borne 
iFruit,  and  which  I  am  fain  to  believe  will 
yet  yield  still  richer  crops.  On  (the  more 
specially  scientific  side  of  its  work,  the  so- 
cietv  has  added  considerably  to  its  al- 
ready rich  stores  oi  intelligent  research. 
I  think  we  may  regard  with  satisfaction 
the  results  oif  the  session  of  1902. 

KINDRED  SOCIETIES. 

The  early  part  of  the  last  year  was  made 
memorable  by  the  holding  in  Tasmania  of 
the  ninth  meet:ing  of  the  Australasian  As- 
sociation for  the  Advancement  of  Science, 
and  by  a  session  of  the  Australasian  Medi- 
cal Congress.   These  great  scientific  bodies 


are  allied  in  respect  of  aim  and  ai  method  \ 
with  our  Royal  Society.  Their  prooeed- 
ings  and  acnievements,  followed  by  the 
busv  and  prolific  programme  of  the  Boyal 
Society  itself,  made  of  the  year  1902  a 
veritable  jubilee  of  scientific  festivity — ^I 
might  almost  say  an  orgy  of  science.  The 
year  1903  may  fall  short  of  its  predecessor 
in  brilliant  and  striking  events,  but  I  feel 
sure  it  will  not  fail  to  leave  a  record  of  ^ 
much  work  of  interest,  of  value,  and  of  j 
usefulness.  Varied  and  copious  as  hxre 
been  the  contribntions  to  research  of  the 
society,  during  its  life  of  sixty  years,  bo 
inexhaustible  is  the*  scope  of  physical  and 
natural  science,  in  its  multiform  branches 
that  there  is  no  visible  end  to  the  task  of 
its  investigation  and  study. 

OBITUARY. 

During  the  past  year,  death  has,  to  our 
deep  regret,  removed  Mr.  Mault,  a  mem- 
ber of  our  council — an  accomplished  man  j 
and  an  earnest  worker  of  the  society.  Mr. 
Mault's  place  on  the  council  has  been  fill-  I 
ed  by  the  appointment  of  the  Bishop  of 
Tasmania.  ' 

TASMANIAN  MUSEUM  AND  ART  | 

GALLERY.  ' 

At  the  opening  meeting  of  the  sessional  ' 
year,  the  recent  additions  to  the  Museum 
and  Art  Gallery  were  declared  open.  And 
thus  the  commodious  room  in  which  we 
are  now  met  has  become  available  for  the 
purposes  of  the  Royal  Society,  and  for  ihe 
reception  of  its  valuable  library.  These 
advantages  are,  I  believe,  much  esteemed 
by  the  members  of  the  society.  One  of  our 
vioe-pre>sideints,  Hon.  Nicholas  J.  Brown, 
the  speech  which  he  made  in  welcoming 
me  as  President  of  the  society.  cEilled  at- 
tention to  the  desirability,  in  the  anticipa- 
tion that  Tasmania  is  destined  to  become 
an  important  manufacturing  and  distri- 
buting centre  for  Australia,  of  the  organi- 
sation and  equipment  of  a  Technological 
Museum.  I  am  happy  to  be  able  to  oS- 
serve  that  a  beginning  has  been  made  to- 
wards   the      establishment    of      such    a 


Cfeneral  Remarks. 
The  oi>era1  ions  of  our  Fisheries  Commis- 
sion cannot  fail  to  be  of  great  interest  to 
the  Royal  Society.  Mr.  A.  G.  Webster, 
one  of  our  vioe-presidenfts, '  who  is  also 
President  of  the  Fisheries  Board,  returned 
last  December  from  a  visit  to  Europe  and 
America,  bringing  with  him  nearly 
500,000  ova  of  the  American  Quinnat  sal- 
mon, the  gift  of  the  United  States 
Fisheries  Commission.  It  is  gratifying  to 
know  that  this  shipment  of  ova  has  been 
successful— nearly  400,000  young  fry  hav- 
ing been  liberated. 


Ill 


An  hoiioar  lias  been  conferred  on  tiie 
Royal  Society  by  the  Executive  Council  erf 
the  Aostralasian  Association  for  the  Ad- 
vanoement  of  Science,  in  their  selection 
of  Colonel  Legge  and  Mr.  Twelvetrees,  two 
membera  of  the  Boyal  Society,  <to  be  prem- 
d«nts,  reepectively,  of  l^e  Biologioal  and 
Geological  secbions  of  the  Aewociatlon, 
whose  next  meeting  will  be  held  at  Bune- 
din  in  January,  1904. 

The  munificent  gift  by  Mr.  Carnegie  of 
the  sum  cd  JB7,500  for  the  purposes  of  a 
Free  Public  Library  in  the  city  of  Ho- 
bart,  cannot  fall  to  be  a  matter  of  interest 
and  of  rejoicing  to  the  Royal  Society.  The 
choice  of  a  site  for  the  librarr  is  a  sub- 
ject of  anxious  consideration.  We  all 
trust  that  an  early  decision  will  be  made, 
and  that  the  building  of  the  new  library 
will  then  be  at  once  taken  in  hand. 

CENTENARY  OF  TASMANIA. 

On  the  12th  September.  1803,  the  first 
«e>ttlement  of  our  Island  State  was  planted 
by  Lieutenant  Bowen,  of  the  Royal  Nary. 
On  the  14th  October,  1843.  the  Royal  So- 
-ciety  came  into  being,  under  the  auspices 
of  the  then  Governor,  Sir  J.  E.  Eardley- 
Wilmot.  Thu«,  daring  the  present  year, 
the  centennial  jubilee  of  Tasmania  and  the 
diamond  jubilee  of  the  Royal  Society  will 
all  but  synchronise.  The  hundred  years 
of  Tasmania's  life  have  seen  her  people 
grow  into  a  healthy  and  vigorous  com- 
munity, showing  perhaps  a  less  rapid  rise 
and  aciiieving  perhaps  a  less  brilliant  posi- 
tion than  her  neighbours,  bo't  attaining  a 
happy  and  healthy  state  of  social  and  in- 
dustrial development.  I  believe  that  the 
Royal  Society,  working  with  the  com- 
munity at  large,  along  parallel  and  sound 
linee  of  progress,  has  contributed  in  no 
small  degree  to  this  propitious  end.  May 
Tasmania  and  her  Royal  Society  ever  con- 
tinue to  co-operate  in  the  promotion  of  the 
welfare  and  enlightenment  of  the  people  of 
this  favoured  land. 

DISCUSSION. 

^r.  T.  Stephen*  eaid  he  had  prepared  a 
flmaJl  ptaper  on  a  purely  busineas  eubjeot, 
Vut  the  circum^hanoes  of  the  evening  im- 
pelled him  to  a.sk  His  ExceXleiioy  to  ex- 
cuse him  from  reading  it  on  that  occasion. 

The  Bishop  of  Tasmania  said  that  his 
pleasant  4lity  woulM  conmiend  itself  to 
All  present.      It  was  to  propose  a  vote  of 


thanks  to  His  Excellency  for  hifl  preeenoe 
and  the  address  tl»at  had  been  delivered. 
He  wished  bo  felicibate  the  Society  upon 
having  His  ExcetLlency  as  president,  as 
they  had  reason  to  be  proud  of  the  real 
interesit  Sir  Arthur  Havelock  took  in  the 
Society.  J±  was  gratifying  to  think  that 
Tasmania  pooooonod  such  «t  Society.  Their 
libmry  was,  indeed,  a  m«agnificent  on^. 
He  desired  to  return  thanks  for  having 
been  elected  ta  member  of  the  Oounoil,  and 
he  would  do  his  best  in  the  inteieets  of  the 
Society.  With  regard  to  the  scope  of  the 
Society,  if  it  was  to  be  tied  down  to  its 
original  charter,  the .  membership  would 
be  small  indeed.  It  was,  therefore,  easen^ 
tiaJ  to  give  a  wide  interpretation  to  the 
charter.  It  wa«  his  opinion  that  they 
should  be  liberal  in  their  interpreta- 
tion of  the  terms  of  the  charter.  One  of 
the  objects  of  the  Society  should  be  to  ad- 
vance the  interests  of  Tasmania.  In  Tas- 
mania there  was  every ttiing  tiat  nature 
could  endow  the  State  with,  and  Btm 
there  was  only  a  handful  of  people  h€<re. 
He  hoped  that  in  the  study  of  social  and 
economic  questions,  considenation  wouli 
also  be  given  to  the  development  of  Tas- 
mania. 

Bishop  Delany  seconded  the  motion.  He 
was  delighted  to  hear  such  encouraging 
words  as  Bishop  Mercer  had  used,  and  of 
his  desire  to  make  the  island  pro- 
gressive. When  he  fir^  came  to 
Tasmania,  lie  had  been  struck  with 
the  need  of  more  progress  being 
made,  but  in  response  to  all  inquiries 
on  the  subject,  he  was  eimply  told  "it 
could  not  be  done."  (Laughter.)  How- 
ever, he  hoped  that  the  time  had  now  ar- 
rived when  the  Sbate  would  progreee,  and 
the  removal  of  inteivSt»te  barriers  would 
surely  conduce  to  that  end.  He  thanked 
His  Excellency  for  the  address  delivered, 
and  hoped  he  would  Jong  take  an  interest 
in  the  Society. 

The  motion  w*as  carried  by  acclamation. 

On  the  motion  of  Mr.  A.  G.  Webster,  a 
hearty  vote  of  welcome  was  accorded  31r. 
W.  E.  Norris  and  Mr.  J.  H.  Barber. 

His  Excellency  returned  tlianks  for  the 
kind  vote  that  had  been  accorded  him. 

Light  refreshments  were  then  served  in 
the  trophy  room,  which  was  nicely  fitted 
up  for  the  occasion,  a  suite  having  been 
lent  for  the  purpose  by  Messrs.  T.  White- 
sides  and  Son.  The  other  rooms  of  the 
Museum  and  Art  Gallery  were  also  ligihted 
up  during  the  evening. 
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The  monthly  evening  meeting  of  the 
Royal  Society  of  Tsismania  was  held  in  the 
evening  of  the  12th  May,  1903.  The  presi- 
dent. His  Excellency  Sir  Arthur  £.  Have- 
lock.  G.C.S.I.,  presided. 

Apologies. 
The  following  telegram  from  Senator 
Maofarlane  was  read: — "Launce»ton. 
Kindly  express  to  your  m(;e-ting  ito-night 
my  regret  engagement  here  prevents  my 
prfiisence  to  hear  and  discuss  such  import- 
ant paper  m  T&smania's  manufacturing 
developments."  Sir  EliotTt  Lewis  an-d 
Mr.  R.  C.  PatFerson  also  sent  apologies. 

Election  o£  New  Fellows. 
The  following  new  members  were  elect- 
ed Fallows  of  the  Society :  The  Right  Rer. 
Dr.  Delany  (Bi«hop  of  Laranda),  Drs.  A. 
J.  J.  Triado  and  E,  J.  Roberts,  and  Mr. 
A.  G.  K.  Money. 

Royal  Medals. 
The  President  read  a  letter  from  Lord 
Francis  Knollys,  Private  Secretary  to  Hia 
Majesty  ithe  J^ing,  announcing  that  His 
Majesty  had  been  pleased  to  present  to 
the  Ro^al  Society  a  medal  which  was 
struck  m  commemoration  of  •the  Coronar 
tion.  The  medal  was  inspected  by  the 
members  of  the  society.  Also  a  medal  com- 
memorating the  vist  of  Mr.  Chamberlain 
to  South  Africa,  presented  by  Mr.  A.  But- 
terfield,  jeweller. 

Exhibits. 
On  the  ^able  was  an  interesting  speci- 
men of  slickenslde  ore,  from  South  Lyell 
mine;  also  some  of  the  fi-sh  referred  to  in 
the  secretary's  notes. 

Papers. 
A  geological  excursion  to  Port  Oy^net  in 
connection  with  the  Australasian  As- 
sociation   for    the    Advancement    of 
Science,  1902. 

By  W.  H.  Twelvetrees,  F.G.8. 
The  author  describes  the  visit  of  mem- 
bers of  section  C  (geology)  of  the  A.A.A.S. 
to  Port  Cygnet  in  January,  1902.  The  spe- 
cial object  of  the  excursion  was  to  examine 
the  elseolite  syenite,  tinguaite,  and  allied 
rooks  of  the  alkali  division,  which  have 
aroused  imterest  in  geological  circles  in 
Australia.  The  rocks  occur  as  a  zone 
traversing  the  country  near  Lovett  in  a 
N.E. — S.W.  direction,  and  emerging  on 
the  shores  of  d'Entrecasteaux  Channel  at 
Oyster  Cove.  They  are  broken  through  by 
the  mesozoic  diaBase,  which  U  prolonged 
southwards  from  Mount  Wellington .  and 
in  <:heir  turn  they  intrude  into  sedimen- 


tary strata  of  Permo-carboniferou«  age. 
Their  probable  age  is  the  close  of  tae 
Permo-Carboniferous.       At     the     regatta 

fTOund,  Port  Cygnet,  a  projecting  head- 
and  was  found  to  consist  of  eleeolite  and 
alkali  syenite,  with  dark  differemtiated 
margins  of  jacupirangite,  essexite,  and 
nepheliiute.  These  marginal  varieties  are 
not  separated  from  the  main  mast  of 
syenite,  but  are  producecl  by  imperoepKble 
variations,  the  result  of  differentiation  of 
^he  magma.  As  affording  illustrations  of 
differentiation,  the  Port  Cygnet  area  i» 
destined  to  become  classic.  A  type  collec- 
tion of  the  rooks  was  forwarded  to  the 
great  German  master  in  petrology.  Pro- 
fessor H.  Rosenbusch,  who  has  fntnished> 
with  his  usual  kindness,  valuable  identifi- 
caitions  of  the  rarer  varietie4.  The  por- 
phyries of  Mount  Livingstone  were  recog- 
nised by  him  as  elseolite  syenite  porphyry,, 
and  the  ba^ic  differentiation  products  of 
the  eleeolitic  maprma  of  the  regatta  ground 
re^eiv^  from  him  t^eir  proper  diagnoses, 
though  he  confesses  that  some  of  the 
varieties  do  not  exactly  correspond  with 
any  of  the  alkali  rocks  known  to  him.    The 

Eresence  of  hauyne  or  nosean  in  the  Mount 
ivingstone  elseolite  syenite  porphyry  i« 
confirmed.  In  the  mica  solvsbergite  soutli 
of  ithe  regatta  ground  Professor  Rosen- 
busch detected  a  mineral  of  the  pyroch- 
lore  group,  and  he  suggests  that  the  sand 
of  creeks  flowing  over  the  jacupLrangite' 
evenite  at  Regatta  Point  be  examined  for 
the  interesting  mineral,  baddeleyite 
(dioxide  of  zirconium).  These  intrusirt* 
rocks  carry  pyrites,  and  alo'ng  the  lines  of 
their  contact  with  the  sedimentary  etraita 
»ome  silification  has  taken  place.  Soma 
oi  the  contact  stone  assays  5oz.  to  6oz.  of 
silver,  and  from  Wwt.  to  2dwt.  or  8dwt. 
gold  per  ton.  The  district  Has  yielded 
about  3,000oz.  alluvial  gold,  most  of  which 
was  won  on  the  small  flats  near  Lyminff>- 
ton.  The  variations  which  distinguisn 
the  Port  Cygnet  rocks  from  alkali  rocks 
elsewhere  may  be  appealed  to  in  illuscra- 
tion  of  the  theory  of  petrological  pro- 
vinces. Possibly  new  names  may  be  re- 
quired for  some  of  them.  The  study  of 
the  group  is  not  complete,  but  at  present 
the  author  arranges  it  as  follows:— 

Family  1.— Alkali  Granice:  not  repre- 
sented. 

Family  S.— Alkali  Syenite :  Quartz  augite 
Syenite.    Alkali  Syenite. 

Family  S.— Elseolite  Syenite:  Elseolita 
Syenite,  Elseolite  syenite  porphyry.  Mica 
sdlvgbergita.  Solvsbergite  porphyry.  Tin- 
guaite porphyry.     Jacupirangi«te. 

Family  4.— Essexiite :    Essexite. 

Family  5.— Theralite:   Mica-nephelinite. 

Family  6. — Ijolite:   not  represented. 


To  complete  the  enumeration  of  alkali 
rocks  in  Tasmania,  occurrences  in  other 
parts  of  the  island  are  given,  viz.  :  — 

Family  4.— Essexite:  (a)  Trachjdolerite 
at  Table  Cape  and  Circular  Head;  (b) 
M^liliie  basalt  on  Shanoion  Tier,  Sanjdy 
Bay,  and  near  Bokeby;  (c)  Limburgite 
near  Burnie. 

Family  5.— Theralite:  Nephelinite  on 
Shannon  Tier. 

The  author  faTours  two  primary  divi- 
flions  of  eruptive  rocks,  viz.,  one  compris- 
ing granites,  syenites,  diori<te,  gabbro,  and 
the  ultra  basics.  All  these  at  times  blend 
with  each  other,  and  give  birth  to  pas- 
eage  rocks  between  them.  The  other  divi- 
sion consists  of  the  alkali  rocks.  The  lat- 
ter, though  not  60  abundant  as  the  for- 
mer, show  a  great  aptitude  for  differen- 
tiation in  the  alkaline  msgma,  hence  nu- 
merous variations  from  type  forms  and 
increasing  additions  to  the  nomenclature. 
The  Tasmnnian  occurrences  are  conse- 
quently of  distinct  interest. 

Mr.  It-  M.  Johnston  explained  the  fea- 
tures and  ^reeut  importance  of  the  paper 
to  the  mining  and  geological  ivorld. 


TASMANIA  FROM  A  MANUFACTUR- 
ING AND  IMMIGRA.TION  POINT 
OF  VIEW.  AND  HER  NATURAL 
ADVANTAGES. 

(A.   0.  Green.) 

When  we  retad  of  twenty  thonaand  im- 
migrants  arriving  in  the  north-west  of 
Canada  in  a  single  month,  it  seemo  hard 
io  aoount  for  ^he  very  slow  increase  of 
the  population  in  Taamania,  especially 
when  her  many  advantages  arf»  con- 
ud%ro.d. 

It  is  the  object  oif  this  paper  to  enumer- 
ate the«se  advantages-.  In  doing  so,  it  will 
he  necessary  to  state  some  things  thai  are 
self-evident  to  us;  bnt  it  is  good  to  re- 
cognise the  advantages  of  the  land  we  live 
in.  and.  if  the  knowledge  can  be  com- 
manicated  to  others,  it  may  tend  -to  the 
Ancoess  of  the  object  in  view,  namely,  to 
increase  our  present  population  of  about 
one  hundred  and  eigbty  thousand  people 
very  considerably. 

Our  small  population  hss  been  one  rea- 
son of  our  iewn»is.  as  in  the  'past,  owing 
to  artificial  divisions  among  ihe  States  of 
what  is  now  the  Commonwealth  of  Aus- 
tralia, our  produce  was  shut  out  from  the 
markets  of  the  mainland,  so  that  practi- 
cally we  could  OTil^T  deal  with  the  email 
population  of  the  island.  Now  our  local 
cascomers,    owing   to    the   Federation   of 


Australia,  number  nearly  four  millions, 
and  a  great  impulse  has  been  given  to  the 
trade  of  the  island,  which,  df  taken  ad- 
vantage otf,  may  lead  to  Taismania  becom- 
ing a  manufacturing  and  distributing 
centre  for  Australia. 

POSITION. 
Tasmania  is  very  favourably  situat- 
ed geographically,  being  only  a  short 
distance  to  the  south  oif  the  nudn- 
land  of  Australia,  and,  roughly,  in  a  cen- 
tral position  wifah  regard  to  the  coast 
line  of  that  country.  It  is  also  in  the 
diirect  Jine  between  New  Zealand  and 
Souih  Africa.  Its  shore  line  is  consider- 
ably broken  by  deep  inlets  of  the  sea, 
and  the  greater  part  of  the  country  is  near 
water  carriage,  thius  bringing  the  markets 
of  the  world  within  easy  reach,  at  a  small 
cost  for  carriage. 

CLIMATE. 

The  climate  is  equable  and  temper, 
ate,  and  "the  rainfall  is  regular,  so 
that  extremes  of  drought  and  heavy  floods 
are  unknown;  in  ifavoured  situations, 
oranges  and  lemonis  cfin  be  ripened  in  the 
open  air;  geranium  hedges  are  common, 
and  snow  only  lies  in  the  elevated  dis- 
tricts. The  days  are  usually  bright  and 
pleasant,  and  the  nights,  even  in  the 
hottest  >?ummer,  are  cool  and  bracing. 

The  central  parts  of  the  island  are  at 
an  elevation  of  1.000  to  3.000  feet,  and  it  is 
easy  to  get  a  considerable  change  o^  cli- 
mate by  travelling  a  short  distance.  Upon 
these  upland  districts  are  large  lakes, 
supplying  quickly  falling  streams,  from 
wbich  ample  power  can  be  obtained. 

Soil.— The  soil  is  of  good  avera^re  fer- 
tility, and  in  some  districts  exceptionally 
fertile.  The  average  crop  for  the  itsdand 
i«  over  20  bushels  of  wheat  to  the  acre, 
and  5  tons  of  potatoes.  In  some  districts 
the  average  is  considerably  bifher.  and 
potato  crops  of  12  tons  to  the  acre  arc 
not  uncommon.  In  well-managed  orchards 
three  to  five  hundred  buahela  of  apples 
are  picked. 


NATURAL  ADVANTAGES. 

The  present  year  iiS  the  one  hundred tb 
since  Tasmania  was  first  colonised,  and 
on  every  side  there  are  indications  that  in 
the  near  future  Tasmania  will  become  one 
oif  the  most  prosperous  States  of  the  Em- 
pire. The  towns,  though  small,  have 
most  of  the  conveniences  of  l^rge  Euro- 
pean cities,  in  the  way  oi  water  supply, 
well-paved  streets,  good  buildings,  tele- 
gra^his.  •^^lephones,  gas,  electric  light,  and 
electric  trams.  The  country  districts  are 
connected  with  the  ports  by  lines  of  rail- 
way, and  good  macadamised  roads;    the 
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oounrtry  lias  been  opened.  The  effect  of 
climate  and  soil  on  the  growth  of  crops 
and  the  rearing  of  ca/ttle  and  sheep  is 
well  known.  The  method  of  dealing  with 
fangi  and  infie(5ts  inimical  to  cultivated 
crops  haa  been  put  upon  the  eolid  baaifl 
of  experienoe,  and  theore  is  evory  prospect 
of  remunerative  employmont  for  a  very 
much  larger  population  than  Tasmania 
has  at  present.  While  Victoria  was  pase» 
ing  through  the  first  exoi+ement  of  the 
gold  diggings,  Tasmenda  supplied  a  very 
large  portion  of  'the  food  oif  that  colony, 
and,  owing  to  the  fadlitiea  of  water  car- 
riage, can  still  place  produce  in  Meil- 
bourne  and  in  other  capital  cities  oi  Aus- 
tralia at  a  lower  rate  for  freight  than 
mainl<and  districts  that  are  very  much 
nearer  ^o  those  capitals. 

Freetrade.— In  the  past,  the  transfer  of 
produce  was  very  much  hindered  by  in- 
tercolonial duties,  but  these  are  now  all 
done  away  with. 

The  advanitages  of  the  climate  and  soil 
of  Tasmania  .have  been  brough-c  into  greait 
prominence  by  the  dry  seasons  tha«c  nave 
obtained  upon  the  mainland,  culminating 
in  the  severe  drought  of  last  year,  and 
many  mainland  farmers  are  coming  to 
Tasmania  <to  farm,  where  the  land  laws 
are  liberal,  the  horrors  of  drought,  ex- 
tremes of  heat,  and  devastaiting  floods  80*0 
unknown,  and  in  many  places  grass  is 
green  all  the  year  round.  Also,  owing  to 
iis  position,  its  available  water  power, 
and  thDt  factory  legislation  in  Tasmania 
places  less  restriction  uipon  trade  than 
other  States  of  the  Ckymmonwealth  do, 
it  is  certain  that  factories  will  be  set  up 
in  Tasmania  in  preference  to  ot}i©r  parts 
•f  the  Australian  mainland,  and  there  is 
already  a  noticaab^e  increase  of  activity 
^a  agriculture,  trade,  and     manufacture. 


SMALL  INDUSTEIBS. 

It  is  undoubted  that  in  the  first  place 
the  prosperity  of  new  countries  must  de- 
pend largely  upon  agriculture,  especially 
upon  wliat  are  termed  small  industries — 
Indnjstries  where  profits  are  derived  from 
the  economical  working  of  the  isoil,  and 
which  enable  large  t'amilies  to  live  com- 
fortably on  small  acreages.  The  growth 
of  fruit  and  pota-coes  meets  this  require- 
ment, and  by  them  it  is  quite  pooaible  to 
have  a  population  of  ais  mnch  as  one  to 
the  acre.  In  this,  the^e  industries  differ 
widely  from  what  until  recent  years  has 
been  the  staple  industry  of  the  colony, 
the  rearing  of  sheep  and  export  of  wool. 
In  rearing  isheep,  people  strive  for  loneli- 
ness, so  that  the  sheep  may  not  bo  dis- 
turbed, and  in  many  cases  efforts  are  made 
to  keep  population  away;  but  with  small 
industries  supporting    f-amilies     of     ten, 


npon  ten  to  fifty  acres  of  ground,  well 
tilled,  it  is  quite  possiWe  to  «uppo<rt  a 
population  of  one  to  th*  acre,  as  sabsi- 
diary  mechanical  industries,  such,  as  saw- 
mills, wheelwrights,  carpenters,  black- 
amithf?,  tailors,  jshoemakers,  tintsmiths* 
casemakere,  all  follow  just  a«  water  fills 
up  a  hollow. 

During  the  past  twenty  years  the  rfiuit 
export  industry  has  been  developing,  and 
in  1902  fruit  and  jam  were  exported  to  the 
value  of  nearly  ^6450,000,  being  an  in- 
crease of  about  30  per  cent,  on  the  pre- 
ceding year.  This  industry  has  been  grow- 
ing at  an  increasing  rate  for  some  years 
page,  and  Has  been  the  cause  of  wide- 
spread prosperity,  great  increase  in  the 
value  of  land,  and  has  brought  several 
trades  to  Tasrmania  previousdy  nnknown 
in  the  island. 

PoK:ato  growing  has  become  anothflc 
large  industry.  During  last  year 
potatoes  were  exported  to  -the  value  of 
^8325,000.  Both  these  industries  need 
only  small  capital  and  small  ihoddinsB, 
and  the  benefit  from  them  is  very  wide- 
spread, tending  more  to  the  general  pros- 
perity and  activity  than  industries  m 
which  only  a  few  are  benefi-bed.  They 
also  are  bringing  other  industries  in  theilr 
train,  in  the  canning,  drying  preserving, 
and  packing  ifor  distant  markets. 

Canning  and  Drying,— These  trades  of 
canning,  preserving,  and  drying  are  as 
yet  in  their  infancy,  but  when  they  ar» 
fully  developed  fluctuations  and  gluts  in 
Hriie  markets  will  be  largely  done  away 
wibh.  There  is  very  little  done  in  drying 
X)otatees,  for  which  there  are  sploadid  op- 
poritunities,  and  the  making  of  starsh  hsks 
not  been  touched. 

Starch. — On  some  occasions  during  r»- 
cent  years  large  quantities  of  potatoes 
that  have  missed  the  markets  hstve  been 
spoilt,  thus  causing  great  loss. 

Spirits.— The  making  of  sitarch  entails 
the  making  of  spirits,  which  would  be 
another  item  of  profit. 

Cider.— Cider  also  could  be  made  very 
largely,  and  besides  being  a  source  of  pro- 
fit in  itself  would  help  to  steady  the 
fruit  trade.  Cider  is  made  in  a  small 
way  at  present,  with  very  fair  success, 
but  not  as  a  large  business.  In  some  of 
ithe  fruitgrowing  districts  in  England, 
the  cider  press  comes  round  to  the  farm- 
ers just  as  the  chaff-cutter,  threshing  ma- 
chine, and  straw  baler,  do  here. 

Oats  and  Barley.— The  northern  parts 
of  the  island  are  especially  suited  for  the 
cultivation  of  bar  lev  and  oats,  both  for 
the  home  market  ana  for  export.  In  1902 
about  Jei40,000  worth  of  oafcs  were  ex- 
ported. 

Hope.— Hops  also  do  well,  and  are  cul- 
tivated succesafuUy  to  a  limited  extent* 


The  exports  for  ld02  are  Talned  at  about 
MSS,OQO,  This  haziness  could  be  coa- 
siderably  extended. 

Beer. — Owing  to  natural  conditions,  bet- 
ter beer  can  be  brewed  in  Ta'ssmania  than 
in  other  parts  of  the  Common'weakh  of 
Australia. 

Weavin^.—Small  begrinnings  have  been 
sncceesfullj  made  in  the  weaving  of 
blankets,  flannel,  and  tweed,  and  in  the 
making  of  biscuits.  Under  the  new  Cll»- 
toms  regula<tionis  all  these  industries  are 
likely  to  grow. 

Steam  Communication.—One  of  bhe  re- 
salts  of  the  growth  of  the  above  indue- 
tries  hai^  been  an  increase  m  the  tonnage 
of  sfteamers  calling  at  the  ports  of  Tae- 
mania,  not  only  from  the  other  colonies, 
but  from  Europe.  The  tonnage  for  1903 
(che.  present  year)  entering  the  port  oif 
Hobart  alone  is  estimated  to  reach  about 
six  hundred  tboutsand  tons  Bet.  or  a  mil- 
lion tone  gross.  This  port  ie  a  fine,  open 
sheet  of  water,  completely  landlocked. 
The  wharves,  situated  12  milee  from  the 
open  sea,  can  berth  the  largest  ocecui 
goin^  steamers,  and  during  the  past  sea- 
son single  vessels  have  been  loaded  with 
up  to  twentv  thousand  tone  of  cargo,  and 
have  left  the  Avharf  without  trouble, 
drvawing  thirty-one  feet  o€  water.  At 
present  the  steamers  from  London  via 
the  Cape  "to  New  Zealand  make  Hobart  a 
pi>rt  of  call;  aliso  a  new  line  from  New 
Zealand  to  the  Cape,  and  besides  this,  the 
P.  and  O.,  Orient,  Pacific,  White  Star, 
Holt's  Blue  Funnel,  and  intercolonial 
eteamers  of  several  companies  call  at 
various  ports  in  the  inland.  The  new 
line  of  steamers  about  to  be  (Parted  from 
New  Zealand  to  the  Cape,  making  Hobart 
a  pore  of  call,  besides  increasing  the  tfa- 
eilities  of  transport,  will  be  likely  to 
lower  the  cast  oi  living. 

There  are  prospects  of  several  other 
trades,  thapt  are  at  presenit  minor  indus- 
tries, growing,  in  the  near  future,  to  a 
large  volume. 

Butter,  Cheeee.  and  Poultry.— The  cli- 
mate and  soil  of  the  island  are  excep- 
tionally good  for  the  production  of  but- 
ter, cheese,  bacon,  egg®,  and  poultry. 
Large  cool  etorage  works  are  being  erect- 
ed both  at  Hobart  and  at  Launoeston, 
and  by  their  help  there  will  be  every  op- 
portunity for  developing  a  large  export 
trade  in  these  commodities. 

Fish.— Not  only  do  the  large  lakes  and 
rivers  abound  wiith  salmon  and  trou^,  as 
welt  as  native  fish  of  several  kinds,  but 
the  sea  round  the  coa^,  and  the  estu«briee, 
are  abundantly  supplied  with  fish.  At 
present  the  fishing  industry  is  without 
organu^tion,  and  is  carried  on  upon  a 
small  scale.  Freezing  works  and  oool 
storage  are   only  just    being  established. 


Canning,  drying,  and  saltinff  are  also  in 
their  infancy.  Owing:  to  the  lack  of  these 
convenienees  in  the  past  little  could  be 
done  with  large  catches,  but  fish  of  many 
varieties  are  ahundant  upon  the  coast  at 
different  times  of  the  year;  and  with  the 
advantage  of  oool  storage,  and,  with  the 
development  of  oanning  and  salting,  aifd 
the  present  facilities  of  oommunication, 
there  is  every  probability  thatt  the  fish 
trade  will  become  a  larije  industry.  Now 
*he  boats  are  small,  and  the  men  get  a  pre- 
carious livelihood;  but  when  freezing-, 
salting,  and  oanning  are  established  the 
effeo^  will  be  to  cause  the  industry  to  set- 
tle down  upon  relia'ble  lines,  and  there 
will  be  no  difficulty  in  preserving  catches 
of  any  size,  and  in  distributing  them 
amongst  the  markets  of  the  world. 


TIMBER,  TAN  BARK,  PERFUMES, 
ETC. 

The  acacia  (known  as  wattle  bark),  a 
tree  which  is  common  all  over  the  island, 
produces  a  bsrk  rich  in  tannin,  and  would 
well  repay  systematic  cuWvation.  The 
bark  is  colleoted  in  a  somewhat  wasteful^ 
and  primitive  way  from  the  natural 
growth,  but  the  cultivation  of  wattle  in 
plantaiHons  is  unknown,  although  it  is 
probable  that  if  systematically  oarried 
out  it  would  be  a  very  profitable  industry; 
wattle  bark  to  the  value  of  i:40,000  was 
exported  during  1902.  A  large  extent  of 
the  country,  especially  the  eastern  half  of 
the  island,  where  land  is  to  be  had  at  a 
reasonable  price,  will  gro^v  wattle  bark  to 
advantage.  Flowers  of  many  kinds  for 
perfume,  and  honey,  would  do  well;  fruit 
also  could  be  grown  to  advantage,  and 
would  probably  ripen  earlier  than  in  the 
districts  already  planted;  would  realise 
good  prices,  and  would  enable  the  presenjt 
output  to  be  very  largely  exceeded  with- 
out increasing  the  difficulty  of  disposing 
of  the  crop.  The  East  Coast,  though  set- 
tled in  the  early  days,  has  been  lying  dor- 
mant for  many  years;  but  it  can  Be  re- 
commended to  persons  wishing  to  acquire 
land  which  would  not  involve  the  very 
heavy  labour  oif  clearing.  The  climate  of 
the  East  Coast  is  remarkably  equable  and 
salubrious,  even  for  Tasmania;  the  rain- 
fall is  regular,  and  the  soil  is  of  good 
average  fertility.  The  Ealst  Coast  api>ears 
an  ideal  place  for  the  production  of  fruit, 
honey,  and  perfumes.  Neither  honey  nor 
perfumes  are  made  as  an  industry  in  Tas- 
mania, although  in  either  countries  less 
favourably  situated,  incomes  amounting 
individually  to  thousands  of  pounds  are 
made  from  these  industries. 

At  the  present  time  large  districts  in 
Tasmania  are  covered  with  forests,  grow- 
ing trees  of  immense  size,  and  ihere  are 
great  possibilities  in  the  systematic  devel- 
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opment,  not  only  of  the  timber  trade,  but 
also  of  the  allied  induatries.  The  eeeds  of 
Taemanian  txeee  have  been  planted  all 
over  the  world,  and  it  would  be  safe  to  say 
that  there  ie  a  larger  trade  in  utilieing  the 
timber  grown  from  Tasmanian  eeed  in 
foreign  conntries  than  in  utilising  the 
timber  of  the  island  itself. 

There  are  also  great  poaaibilibies  in  the 
diftillation  of  the  essential  oils  contained 
by  a  large  proportion  of  the  leaves  and 
flowers  of  the  Tasmanian  flora.  Of  these, 
the  oil  of  the  Eucalyptus  globulus  is  ex- 
ported, and  is  known  widely  for  mf  licinal 
purposes,  and  for  the  making  of  \arnish. 
Very  little  is  done  in  the  small  industries, 
such  as  brushware,  cooperage,  hurdles, 
baiskets,  ^ool  handles,  walking  sticks.  The 
drying  and  seasoning  of  timber  for  the 
better  class  of  work  by  artificial  means, 
the  making  of  potash,  pyroligneous  acid, 
and  wood  pulps  are  all  untouched.  And 
neither  the  conservation  of  the  forest  nor 
the  planting  of  native  or  foreign  trees  €or 
profit  is  practised.  There  are  very  large 
possibilities  in  turning  to  acconibt  the 
great  forest  wealth  that  exi«t«  in  Tasma- 
nia, and  when  it  is  thought  that  of  the 
*^:26,0O0,000  that  is  paid  annually  in  Eng- 
land for  imported  '.imber  none  is  paid  to 
Tasmania,  it  is  evident  that  full  advan- 
tage has  not  been  taken  of  this  great  natu- 
ral source  of  wealth. 

In  the  foregoing  especial  stress  has  been 
laid  on  the  number  of  businesses  that  can 
be  successfully  carried  on  in  Tasmania.  In 
each  and  all  of  the^^e  businesses  large  capi- 
tal can  be  profitably  invested;  but  they 
have  the  further  aldvantage  that  it  ia 
equally  possible  for  men  of  small  means 
to  make  a  comfortable  income,  and  special 
attention  has  been  called  to  them,  as  they 
may  form  the  sources  of  wealth  for  a  large 
leaident  population. 


PASTORAL  AND  MINERAL. 

Another  industry  of  Tasmania  is  the 
breeding  of  stud  sheep  and  the  produc- 
*cion  of  wool.  Tasmania,  from  its  cool 
climate,  is  capable  of  producing  the  very 
finest  sheep,  and  it  is  a  necessity  that  the 
warmer  colonies  should  constantly  re- 
plenish their  stock  from  a  cool  climate 
like  Tasmania,  in  order  that  the  staple  of 
the  wool  may  be  preserved.  Tasmanian 
stud  fiheep  are  celebrated  all  over  Aus- 
tralia, and  brinff  in  large  incomes  to  those 
who  carefully  observe  the  conditions  that 
are  required  for  success.  Wool  was  ex- 
ported in  1902  to  it  he  value  of  over 
^263,000. 

The  last  industry  to  be  mentioned  is 
the  winning  of  metals.  Tasmania  is  so 
rich  in  so  many  kinds  of  ore  that  the 
island  has  been  called  a  casket  of  pre- 
cious 6tones.      The  value  of  mineral  ex- 


ports is  aboo^  one  and  three-quarter  mil- 
lions annuallv,  with  every  prospect  of  an 
increase,  botn  by  improved  methods  of 
winning  and  the  discovery  otf  fresh  mines-, 
as  large  parts  oif  the  country,  although, 
known  to  be  metal  bearing,  have  never 
been  prospected. 

GENERAL. 

The  present  is  a  good  time  to  bring  un- 
der public  notice  die  manv  advantages 
possessed  by  Tasmania  The  benefits  oi 
intercolonial  freetrade  are  already  notice- 
able. New  busuneeses  are  springing  up; 
land  is  increasing  in  value,  and  people 
of  other  colonies  are  coming  to  Tasmania. 
In  the  present  days  of  competition  it  is 
not  safficient  to  possess  a  good  thing,  but 
it  i*j  absoIu«^ely  esoential  that  the  advan- 
tages of  this  possession  should  be  made 
known.  There  are  so  many  parts  of  the 
world,  less  blesi^ed  than  Tasmania,  with 
large  populations,  hardly  able  to  make 
a  living,  while  in  Tasmania  there  is  room 
for  a  very  much  larger  population.  It 
should  be  our  endeavour  to  make  known 
the  advantages  possessed  by  Ta^mianaa. 
This  subject  has  oeen  mentioned  on  many 
occasions,  and  was  especially  referred  to 
a<  our  last  meeting.  It  is  not  wise  to 
indiscriminately  invite  all  sorts  of  people 
to  come  to  Tasmania,  or  to  any  other  part 
of  the  world.  It  has  also  to  be  borne  in 
mind  iu  coming  to  a  new  country  that 
new  experience  is  necessary.  Experimuoe 
gained  in  large  communities  or  other 
countries  may  be  of  value,  but  before 
launching  out  in  a  new  country  it  is  ab- 
solutely essential  to  obtain  a  knowledge 
o^  local  conditions.  In  agricultural  pur- 
suits, for  Instance,  chmare  and  soil  must 
be  thoroughly  understood.  The  assist* 
ance  of  Government  ko  newcomers  is  not 
essential.  There  are  plenty  of  oppor- 
tunities in  Tasipania  for  the  newcomer, 
who  is  determined  to  make  hirs  home  here, 
and  to  succeed.  This  they  will  do  with- 
out assistance,  either  from  the  Govern- 
ment or  from  anyous  els?  But  it  appears 
eminently  a  thing  that  the  Government 
can  do  through  an  Agent-General  or  other 
means;  namely,  to  disseminate  reliable 
information  as  to  the  many  advantages 
that  Tasmania  possesses — in  position,  cli- 
mate, soil,  water  power,  oiTilisation,  and 
in  growing  indualries.  Streams  of  emi- 
grants are  going  to  mstny  countries  from 
England.  Very  few  of  them  are  coming 
to  Tasmania.  In  the  other  colonies,  at 
the  present  time,  many  people  are  look- 
ing for  a  neiw  home,  undecided  where  to 
go.  From  the  prominence  given  to  South 
Africa  in  the  papers  many  have  decided 
to  go  there,  who  might  have  come  to  Tas- 
mania a<  less  risk,  less  expense,  and  with 
good  chances  of  success  had  the  advan- 
tages  ol'  Tasmania  been  more  widely 
known. 


IX 


In  closing  I  ▼entnre  to  express  a  hope 
that  the  discaesion  on  this  paper  may 
lead  to  a  wider  knowledge  of  Tasmania, 
and  would  suggest,  a«  a  further  means  to 
the  same  end,  that  it  would  be  mseful  if 
pamphle^A  were  written  on  Tasmanian 
$8h  and  fisheries,  from  a  sporting,  and 
from  an  industrial  point  of  view.  Also, 
it  would  be  very  desirable  that  the  tech- 
nological side  of  our  Museum  should  be 
enriched  by  exhibits  of— 

Models  of  frui^t,  vegetables,  and  roota. 

Exhibits  of  cereala,  grasses,  and  hofw, 
and 

Exhibits  of  biscui'ts,  bricks,  blanketa, 
bluey,  candles,  flannels,  fruit  (dried  and 
preserved),  canned  fieh,  furs,  furniture, 
pottery,  soap,  wood  carving,  and  other 
examples  of  Tasmanian  manufaotures. 

The  paper  was  illustrated  by  over  40 
lantern  slides,  prepared  by  Mr.  Beattie, 
Mr.  Na^.  Oldham  manipulating  the  lan> 
tern. 

The  President  warmly  commended  the 
paper,  and  suggested  thalt  the  discussion 
be  commenced  that  evening,  and  continu- 
ed aic  a  snbsequent  meeting. 

The  Bishop  of  Tasmania  said  it  was 
mentioned  that  the  State  required  more 
population,  although  he  was  told  thait 
Tasmania  containea  more  population  per 
square  mile  than  the  other  States  of  fhe 
Commonwealth.  He  referred  to  the  large 
cost  of  maintaining  roads  in  the  country 
pants,  with  such  sparse  populations.  The 
same  thing  applied  to  the  railways,  which. 


with  a  larger  populaition,  would  be  made 
to  pay  far  better.  Tasmania  might  be 
the  Switzerland  of  Australasia,  and  to 
that  end  the  natural  beauties  of  the  island 
should  be  preserved,  to  aid  in  attracting 
visiitors.  The  Government  did  not  seem 
sufficiently  wide-awake  to  this  point.  Then 
there  was  room  for  manujfacturing  de- 
velopments. Beafforestation  was  an  im- 
portant matter  in  some  districrts.  He  de- 
plored (and  he  gave  a  striking  instance  in 
his  experience)  ithe  difficulty  of  getting  em- 
ployment for  men  Avho  came  here,  and 
wanted  it.  The  question  of  inoresised 
population  by  extensive  immigration  was 
one  in  which  the  Labour  Panty  did  noit 
agree.  So  there  was  a  division  of  opiniofi 
about  it,  and  he  felt  we  do  not  want  the 
immigration  of  millions;  not  numbers, 
but  quality  —  people  who  .could  live  de- 
cent human  lives,  and  not  be  crowded  out. 
(Applause.)  People  of  such  a  olass  might 
be  attracted  to  Tasmania,  to  the  advan- 
tage of  both  themselves  and  ^he  State,  and 
to  that  end  he  suggested  that  a  commit- 
tee might  be  appointed  in  Tasmania  and 
in  England. 

Mr.  R.  M.  Johnston  moved  the  adjourn- 
ment of  the  discussion  to  a  future  meeit- 
ing,  which  was  agreed  to. 

Constitution  of  the  Society. 
Mr.  T.  Stephens  read  a  paper  contain- 
ing suggestions  for  improving  the  useiful- 
ness  of  the  society.      Discussion  was  left 
to  a  future  meeiting. 

Votes  ^f  thanks  to  the  readers  of  the 
papers  terminated  the  meeting. 


ABSTRACT    OF    PROCEEDINGS,    JUNE,    1903. 


A  meeting  of  the  Royal  Society  of  Tas- 
mania was  held  at  the  society's  room  at 
the  Moseum  on  Tuesday  evening.  Hifi 
Excellency     the  Qovernor    presided^ 

Exhibits. 
Amongst  the  exhibits  laid  on  the  table 
was  a  memorial  Tolume  of  the  late  J.  B. 
Walker,  published  under  the  auspices  of 
the  Royal  Society  of  Tasmania.  The  vol- 
ume contained  all  the  papers  read  by  the 
late  J.  B.  Walker  before  the  society.  Ano- 
ther volume  on  view  was  "Notes  on  Early 
Life  in  New  Zealand/'  by  the  Rev.  Geo. 
Clarke,  presented  to  the  society  by  the 
author. 

J^ew  Members. 

The  following  were  elected  members  of 
the  society:— Messrs.  E.  D.  Dobbie,  E.  H. 
W.  Wolfhagen,  M.  M.  Ansell.  E.  Hawson. 
and  N.  Oldham. 

Discussion. 

A  paper  previously  read  by  Mr.  A.  O. 
Green  on  '^Tasmania  from  a  Manufactur- 
ing and  Immigration  Point  of  View,  and 
her  Natural  Advantages,"  was  discussed. 

Mr.  R.  M.  Johnston  said  he  Avas  in  ac- 
cord with  Mr.  Green  in  his  view  of  the 
possibilities  and  natural  advantages  of 
Tasmania,  and  approved  of  his  caution 
with  respect  to  the  class  of  immigration 
that  should  be  encouraged.  Great  caution 
must  be  exercised  in  the  number*  of  immi- 
grants introduced  at  any  one  time,  and 
attention  must  also  be  paid  to  the  class  of 
immigrants.  Although  a  very  large  num- 
ber of  persons  emigrated  annually  to  the 
United  States,  it  formed  a  very  moderate 
proportion  in  comparison  with  her  popu- 
lation of  64  millions.  If  the  same  propor- 
tion came  annually  to  Tasmania,  it  would 
mean  only  1,132  persons  a  year.  He  agreed 
with  Mr.  Green  that  unless  the  immi- 
grants were  drawn  from  the  agricultural 
class,  the  annual  introduction  of  such  a 
number  would  have  a  bad  effect  on  the 
local  labour  market.  The  standard  of  liv- 
ing in  Australia  was  higher  than  in  the 
United  Kingdom,  France,  Germany,  Unit- 
ed States,  etc.,  and  still  a  smaller  numbes* 
of  days  was  absorbed  in  Australia  in  earn- 
ing that  higher  standard  of  living.  The 
purchase  of  power  in  Australia  was,  there- 
fore, greater,  but  the  cost  of  living  was 
high.  Mr.  Johnston  then  quoted  the  chief 
articles  of  food  used  in  each  country,  and 
gave  the  prices  of  each  article.  The  success 
of  a  younff  colony  depended  largely  on  the 
extent  of  land  opened  for  settlement,  ajid 
success  also  depended  to  a  great  extent  on 
such  things  as  the  agricultural,  pastoral, 
and  mineral  industries.  A  young  country 
passed  through  three  great  successive  pre- 


dominating stages.    The  first  was  the  paa- 
toral  stage,  the  second  was  the  agricultar- 
al  industry,  and  the  last  the  manufactur- 
ing stage.  This  last  stage  was  still  far  off, 
as  far  as  Australia  was  concerned.     The 
pastoral  and  agricultural  industries  could 
not  support  many  people  to  the  square 
mile.    Tor  every  1,000  additional  labour- 
ers that  could  be  placed  on  the  land,  near- 
ly 7  000  additional  persons  could  be  kept 
in  tne  State.     Referring  to    the  question 
of  population,  Mr.  Johnston  said  in  the 
la«t  century  the  United   Kingdom   could 
only  double    its  population    in   71  years, 
Australia  in  11  years,   and  Tasmania  in 
16  years.    During  the  last  decade  the  in- 
crease of    population    was  such    thxit   i: 
would  take  93  years  for  the  United  King- 
dom to  double  its   population;   it  would 
take  Au-stralia  39  years  instead  of  11,  and 
Tasmania  42  years  instead    of    16   years. 
The  serious   decline    in    the  increase  of 
population  was  a  strong  reason  for  cau- 
tion being  exercised   in    forming  any  es- 
timate of  the  likely  growth  of  population 
in  the   present  century.     If    tne  present 
increase  of   population   was    maintained, 
Tasmania,  that  now  had  a  population  of 
177,000,  would  in  2002  have  a   population 
of  900,810   persons.     It    was  po^ible  that 
such  a  growth  would  be  maintained,  hav- 
ing regard  to  the  faot  that  America  in  30 
or  40   years  time   would,  instead    of  ab- 
sorbing   the    surplus    population    of    the 
United  Kingdom   and  Europe,   be    really 
augmenting    the    immigration    to      Aus- 
tralasia.   Supposing  that  the  present  rate 
of   increase  in    population    in   Au^raiia 
was   maintained,  there  would  be  in   the 
Commonwealth  in  2002   a  population     of 
21,585,000.     The    maa*   of   the    people    in 
Tasmania  lived  in  a  better  condition  than 
in  the    United    Kingdom,   and    the    fact 
that  fewer    families    lived  in  one    room 
conduced  to  a  healthier  life.. 

Mr.  T.  Stephens  also  offered  a  few 
remarks  on  Mr.  Green's  paper,  and  point- 
ed out  that  the  suitableness  of  the  soil 
in  Tasmania  for  potato-growing  applied 
only  to  certain  districts.  It  was  as- 
tonishing in  a  country  like  Tasmania, 
where  hundreds  of  tons  of  apples  wasted 
every  year,  that  more  cider  was  not  made. 
He  thought  lecturers  should  go  through 
the  United  Kingdom,  giving  the  people 
accurate  information  of  the  prospects 
that  awaited  them  in  Tafmania. 

His  Excellency,  in  calling  upon  Mr. 
Green  to  reply,  said  he  had  understood 
that  gentleman  to  €tate  that  in  England 
mutton  could  be  obtained  at  2|d.  per  Ih. 
That    was   quite    contrary    to    any     ex- 

Eerience  of  nis,  and  he  would  be  glad  to 
ear  how  Mr.  Green  had  been  so  for- 
tunate as  to  obtain  his  mutton  m  £ng« 
land  at  so  low  a  price.    (Laughter.) 
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Mr.  Groen  expressed  pleasure  that  his 
paper  had  drawn  such  useful  information 
as  that  advanced  by  Mr.  Johnston.  The 
mutton  to  which  he  had  referred  as  being 
purchasable  in  England  at  2^d.  came 
from  New  Zealand,  and  he  had  *been  in- 
formed that  it  could  be  purchased  as  low 
as   2d. 

Mount  Elephant. 

Colonel  Legge  read  a  paper  on  "Mount 
Elephant  and  its  Limestone  Beds/'  and 
also  made  reference  to  the  coal  obtained 
in  the  Ticinity. 

The  paper  was  discussed  by  Messrs. 
R.  M.  Johnston  and  T.  Stephens,  after 
which    Colonel  Legge  replied. 

Bain  fall  at  Great  Lake. 

Colonel  Legge  read  a  paper,  written  by 
himself  and  Mr.  Kingsmill,  on  "The  rain- 
fall and  water  supply  of  the  Great  Lake.'' 
The  paper  stated  that  the  character  of 
the  country  at  the  North  was  totally  dif- 
ferent from  that  at  the  South.  Atten- 
tion was  paid  to  this  feature,  owiiu;  to 
the  widespread  idea  that  the  Great  Lake 
had  no  feeders,  and  that  the  outflow 
through  the  Shannon  at  the  south  end  was 
compensated  for  by  the  influence  of 
springs  at  the  bottom  of  the  lake.  Re- 
ference was   made  to  the  extent    of  the 


rainfall  between  the  south  end  of  the 
lake  (Swan  Bay)  and  the  Little  Lake  at 
the  north.  The  difference  in  Ihe  fall  of 
rain  at  the  two  places  was  caused  by  the 
proximitjr  of  the  <north  end  of  the  lake 
to  the  high  mountains  of  the  Western 
ranges,  which  caught  all  the  rain  coming^ 
from  the  west  and  north-west.  The  ex- 
tent of  the  fall  of  rain  in  yarious  parts 
of  the  neighbourhood  was  explained,  and 
attention  directed  to  the  effect  exercised 
by  the  adjacent  mountains  on  the  preci- 

f citation  of  rain  around  the  head  of  the 
ake.  It  was  thought  that,  though  there 
were  no  large  feeders  at  the  north  of  the 
Great  Lake,  the  rirulets  that  did  exist 
carried  a  large  body  of  water  to  the  lake 
after  heavy  rain,  and  the  climate  was  so 
wet  that  the  discharge  from  the  sur- 
rounding mountains  was  of  frequent  oc- 
currence throughout  the  year.  The  con- 
ditions which  affected  the  water  supply  of 
the  Great  Lake  were— A  wet  climate  at 
the  north  end;  a  watershed  of  mountain 
rivulets;  repeated  heavy  falls  of  rain; 
melting  of  snow;  the  normally  small  out- 
flow at  the  south  end. 

Votes  of  thanks  were  accorded  the 
writers  of    papers. 

Discussion  of  the  paper  was  postponed 
until  next  meeting,  and  His  Excellency 
was  accorded  a  vote  of  thanks  for  presid- 
ing. 


JULY  MEETING, 
Owing  to  heavy  rains  the  meeting  lapsed. 
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INTERBOTING  PAPERS. 

At  the  montlily  meeting  of  the  Royal 
Society  of  Tasmania  on  Tuesday  evening, 
August  11,  His  Eatcellency  the  Governor 
<Sir  Arthur  Havelock)  presided. 


CONTRIBUTIONS    TO    THE  PHYSIO- 
GRAPHY OF  TASAiANIA. 
No.  2. 

RAINFALL  AND  WATBE  SUPPLY  OF 
.    THE  GREAT  LAKE. 

(By  Mr.  H.  C.  Kingsmill  and  Colonel 
Legge,  R.A.). 

In  March  last,  a  trip  for  scientific  pur- 
poses was  made  by  us  to  the  Great  Lake, 
<ind,  as  part  of  the  work,  we  undertook 
the  investigation  of  the  supply  oi  water 
ilowing  into  the  lake  at  the  north,  and 
mountainous,  end.  As  is  well  known,  the 
•character  of  the  oountrv  at  the  north  is 
totally  different  from  that  at  the  south: 
the  bare  plains  and  barren  hills  of  the 
latter  giving  wey  to  the  bold  ranges  of 
rocky  mountains  and  glades  and  valleys 
of  damp,  boggy  soil,  which  constitute  the 
reverse  slopes  of  the  Great  Western  Moun- 
tains. 

We  were  induced  to  pay  attention  to 
this  subject  owing  to  the  wide-spread  idea 
that  the  Great  Lake  has  no  ''feeders," 
ond  that  the  outflow  through  the  Shan- 
non at  tha  south  end  is  compensated  f  >r 
by  the  influence  of  springs  at  the  bot. 
tom  of  the  lake.  We  would  here  remark 
that,  from  the  results  of  our  numerous 
soundings  all  over  the  lake,  no  bottom  is 
more  unlikely  to  contain  springs. 

As  the  result  of  a  previous  visit  by  one 
of  the  writers  to  the  lake,  a  meteorological 
station  was  established  at  the  north  end, 
under  the  care  of  Police  Trooper  Archer. 
^Observations  commenced  at  the  Little 
Lake  in  June.  1902.  In  that  we  now  ha.ve 
a  year's  record,  revealing  one  of  the  most 
interesting  cases  of  great  variation  in  rain- 
fell  between  two  contiguous  stations  that 
can  probably  be  found  in  Tasmania. 

As  "the  crow  flies,"  the  distance  be- 
tween the  south  end  of  the  lake— Swan 
Bay— and  the  Little  Lake  at  the  north  end 
is  about  15  miles.  At  the  former  the  rain- 
fall was  18.0  inches  during  the  12  months 
ending  May  31,  and  has  -averaged  33.87 
inches  during  the  past  years;  while  our 
record  at  the  station  on  Little  Lake  for 


the  same  period— June  1,  1902,  to  May  31. 
1903— reaches  a  total  of  63.62  inohes. 

This  remarkable  difference  in  the  fall 
at  the  two  pieces  is  caused  by  the  prox- 
imity at  the  north  end  of  the  lake  to  the 
high  mountains  of  the  Western  Ranges, 
which  catch  all  the  rain  coming  from  the 
west  and  north-west,  and  precipitate  it 
on  the  watershed  between  Dry's  Bluff, 
with  its  contiguous  mountains  and  the 
lake  shores.  Although  this  watershed  is 
one  of  inconsiderable  depth,  measuring 
from  north  to  south,  it  is  traversed  by 
several  not  unimportant  streams^  whicli 
lead  to  the  lake  in  a  belt  of  only  about 
four  miles  in  width. 

After  a  heavy  night's  rain,  with  a  fall 
of  two  inches,  which  is  of  frequent  occur- 
rence, these  streams  come  down  in  high 
flood,  which,  from  observations  we  made, 
losts  two  or  three  days,  and  pours  an  im- 
mense body  of  water  into  the  lake.  This 
es  especially  the  case  as  regards  the  prin«- 
cipal  "feeder" — omitted  for  some  unex- 
plained reason  from  the  maps — and  which 
we  are  desirous  of  naming  the  "Shannon 
Rivulet,"  as  it  may  be  considered  as  mucii 
Q  part  of  the  Shannon  as  the  upper  por- 
tions of  the  Shannon  River  in  Ireland,  be- 
fore it  flows  through  the  splendid  lakes 
which  are  renowned  for  their  salmon  fish- 
ing. The  rivulet  in  question  rises  in  a 
locality  colled  by  shepherds,  "Half  Mooi 
Marsh  Creek,"  little  above  the  Pine  Lake 
on  the  crest  of  the  Great  Western  Moun- 
tains, and  flows  through  the  Half-Moon 
Marshes,  and  into  the  Little  Lake,  which 
empties  by  what  is  known  as  the  "chan- 
nel    into  the  Great  Lake. 

As  illustrating  the  effect  of  one  of  the 
heavy  downpours  which  are  frequent  at 
the  north  end,  while  there  is  scarcely  any 
rain  at  the  south,  we  may  mention  that 
on  the  night  of  Merch  2,  we  were  camped 
at  the  Little  Neck,  which  is  half-way 
down  the  lake.  It  commenced  to  rain 
about  11  o'clock,  the  fall  being  by  no 
means  heavy — a  steady  rain,  with  mode- 
rate breeze  from  the  north — and  continu- 
ed till  9  a.m.  next  morning.  At  this  time 
a  strong  north-west  wind  was  blowing, 
against  which  we  had  to  pull  in  a  heavy 
sea  most  of  the  day  before  we  could  get 
Into  position  to  sail  home.  On  oar  arnval 
at  the  north  end,  we  were  met  by  the  dark, 
peaty  waters  of  the  flood  from  the  Pin  a 
Lake,  about  three-quarters  of  a  mile  from 
the  shore,  and  reached  our  lajiding  place 
in  the  chennel  with  much  difliculty.  We 
found  that  there  had  been  hea/vy  down- 
pours of  driving  rain,  commenoinff  earlier 
than  with  us,  and  continuing  without  in- 
termission till  11  a.m.  the  next  morning, 
the  fall  registering  by  9  a.m.       inches. 

At  the  Little  Neck,  10  miles  south,  we 
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had  had  a  moderate  rain  of  aboat  70 
points  at  the  most  up  till  the  time  it 
ceosed.  At  Tinder  Bay,  about  30  points 
were  registered. 

This  is,  doubtless,  a  fair  instance  of  the 
locally  heavT  rainfall  at  the  north  end, 
and  shows  the  effect  the  adjacent  moan, 
tains  have  on  its  precipitation  aroand  the 
head  of  the  lake.  Fonr  miles  to  the 
north,  at  ^he  Pine  Lake,  the  •source  of  the 
Shannon  Rivulet,  the  fall  most  have  been 
much  greater,  as  is  proved  by  the  heavy 
flood  which  oeme  down  this  stream  about 
1  o'clock  on  the  4th. 

The  four  principal  streams,  which  drain 
the  watershed  above  the  lake,  are,  com- 
mencing at  the  east— firstly,  Breton's 
Eivulet,  which  risee  in  the  Dry's  Bluff 
region,  and  has  a  southerly  course  of 
about  10  miles,  until  it  flowe  into  the  lake 
about  a  mile  to  the  east  of  the  channel; 
secondly  the  Shennon  Rivulet,  flowing  out 
of  the  Pine  Lake,  passing  through  the 
Half  Moon  Marshes,  and  taking  up  seve- 
ral tributaries  before  it  reaches  the  Little 
Lake,  which  discharges  by  the  channel 
into  the  lake  —  these  tributaries  rise  in 
upland  marshes  which  discharge  large 
bodie?  of  water  after  a  night's  rain;  third- 
ly, a  small  stream,  Kimberley's  Creek, 
which  drains  several  marshes,  and  rises  in 
hills  to  the  north,  not  far  from  the  source 
of  the  Shannon  Rivulet.  This  creek  falls 
into  the  lake  a  mile  to  the  westward  of 
the  channel.  Fourthly,  Pine  Creek,  which 
comes  down  the  valley  at  the  north-west 
comer  of  the  lake,  and  through  which 
the  track  passes  to  the  Nineteen  Lagoons. 
The  course  of  this  stream  turns  north- 
wards at  some  distance  from  the  outlet, 
to  high  marshes,  where  it  rises,  and  at 
its  bend  is  joined  by  a  tributary  called 
Kermode's  Rivulet,  flowing  from  the 
slopes  of  the  Stony  Tier,  a  bold  and  rug- 
ged range,  dividing  the  lake  vallev  from 
the  Ouse  and  Nineteen  Lagoons  aistrict. 
Futher  south  on  the  lake  ghore,  about  two 
miles,  there  enters  a  fifth  stream,  Bran. 
dum's  Creek.  This,  and  one  or  two  still 
smaller  creeks  to  the  north  of  Reynold's 
Creek,  flow  from  the  eastern  face  of  the 
Stony  Tier. 

At  first  sight,  this  lofty  range  would  ap- 
pear to  furnish  an  important  watershed, 
and  the  smallness  of  the  creek  flowing 
from  its  slopes  surprises  one.  The  reason, 
however,  is  plain,  inasmuch  as  the  range 
lies  out  of  the  track  of  the  heavy  north- 
west rains,  and  its  sides,  like  those  of  the 
Sand  Bank  Tier,  on  the  east  shore,  are 
mostly  bare  and  made  up  of  large  fields  of 
talup,  in  comparison  to  which  the 
Ploughed  Field  of  Mount  Wellington  is 
a  pigmy.  Consequently  the  water  from 
heavy  falls  of  rain  rushes  down  e-t  once  to 
the  lake,  and  there  is  no  lodgment  in 
marshes  and  small  morasset^  as  along  the 
north  side  of  the  water.      In  fact,  along 


this  shore  of  the  lake,  as  on  the  north,, 
numberless  rilla  and  streamlets  intersect 
the  boggy  slopes  leading  from  the  moun> 
tains  to  the  shore,  and  materially  help  to 
augment  the  inflow  after  heavy  rain. 

On  the  eastern  shore,  between  Breton'* 
Rivulet  and  the  large  bight  at  the  foot 
of  the  Sand  Bank  Tier,  there  are  no  creeks 
of  any  consequence  until  the  north-east 
corner  of  the  bight  is  reached,  where 
there  is  a  stream,  bridged  over  bv  the  Go- 
vernment, which  carries  a  good  flow  of 
water  after  heavy  rain,  but  normally  ha» 
but  little  water  in  it.  It  is  to  be  regretted 
that  no  opportunity  was  afforded  us  of 
gauging  this  creek.  Beyond  this  at  the 
southern  corner  of  the  bight,  there  is 
Bogffy  Marsh  Creek,  still  emaller;  but 
further  south  there  are  no  creeke  of  any 
consequence,  and  the  rainfall  becomes 
very  much  reduced  the  more  one  ap- 
proaches the  extreme  south  of  the  lak:e. 

On  the  slopes  of  the  Sand  Bank  Tier, 
the  fields  of  talus  are  more  gigantic 
than  on  the  Stony  Tier,  and  there 
is  no  lodgment  for  water,  with,  also,  less 
rainfall  than  on  the  lacter. 

From  the  above  outline  we  think  it  may 
be  gathered  that,  though  there  are  no 
large  feeders  at  the  north  of  the  Great 
LalEe,  the  rivuleta  that  do  exist  carrv  a 
large  body  of  water  to  the  lake  after 
heavy  rain,  and  that  the  climate  is  so  wet 
that  the  discharge  from  surrounding 
mountains  is  of  frequent  occurrence 
throughout  the  year,  except  when  the  lake 
is  frozen  over.  This  happens  every  year 
between  the  latter  end  of  May  and  the  be- 
ginning of  July;  occasionally,  however,  a 
thaw  sets  in  in  June  or  July,  and  the  ice 
ie  broken  up  by  a  gale,  when  the  discharge 
into  the  lake  from  the  melting  snow,  often 
2ft.  deep,  is  very  considerable. 

During  our  stav  of  a  fortnight  we  found 
that  the  outflow  by  the  Shannon  at  Swan 
Bay  was  very  small,  and  that  the  many 
falls  of  rain  at  the  north  end  had  very 
little  effect  on  the  water  level  at  the  south 
end,  only  raising  It  a  few  inches.  The 
Shannon  is  dammed  up  half  a  mile  from 
the  outlet,  so  as  to  keep  the  water  in  Swan 
Bay  at  a  convenient  level  for  fishing  pur- 
poses. The  dam  has  recently  been  broken 
Dv  ice  floes  in  the  spring,  and  at  the  time 
of  our  visit  had  been  repaired.  The 
water  flows  through  the  stones,  there  be- 
ing no  "spill,"  and  below  the  structure, 
where  we  could  get  a  good  section,  the 
stream  was  gauged. 

The  effect,  however,  which  a  strong 
wind,  blowing  either  north  or  south,  has 
upon  the  lake  level  at  the  opposite  end.  is 
remarkable.  The  lake  being  very  shal- 
low, in  proportion  to  its  great  area,  and 
the  bottom  being  so  extraordinarily  level, 
a  sea  rises  in  a  tew  minutes,  one  might  al- 
most    say,  "and  the  water     being  forced 
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through  the  straitfl,  formed  by  the  re- 
markable peninsulas  —  locally  called 
*'necks"  —  which  are  characteristic  fea- 
tures of  the  lake,  a  rise  of  over  a  foot 
takes  place  at  the  extreme  ends,  after  a 
moderate  gale  only.  This  does  not  affeot 
the  question  before  us,  but  it  was  thought 
it  might  be  a  fact  of  interest  to  the  Fel- 
lows of  the  Society. 

The  gauging  of  the  streams  was  taken 
with  a  current  meter,  kindly  lent  us  by 
the  Government  Hydrogra"pher  of  New 
South  Wales,  Mr.  Halligan.  Sections  of 
the  stream  beds  were  carefully  taken,  a 
site  being  selected  in  each  case  where  the 
bottom  was  even,  and  in  the  case  of  the 
larger  streams  the  current  was  taken  at 
the  surface,  a  foot  below  it,  and  near  the 
bottom,  and  the  mean  taken  as  the  ve- 
locitv. 

Where  it  was  not  practicable  to  me&sare 
the  depth  at  intervals  right  across,  the 
depth  m  the  centre  was  estimated  propor- 
tionately with  that  near  the  sides.  In 
every  instance  care  was  taken  not  to  over- 
estimate the  depth,  so  that  the  calculated 
volumes  may  be  taken  as  rather  under 
than  over  the  actual  ones. 

It  was  thought  a'dvlsable  to  ascertain 
the  quantity  of  water  the  "feeders"  at 
the  north  end  were  capable  of  supplying 
to  the  Lake;  we,  therefore,  decided  to 
gauge  them  shortly  after  the  flood  of  the 
3rd  March,  alluded  to  above.  A  com- 
mencement was  made  with  the  "channel" 
the  following  day,  22  hours  after  the  fresh 
was  at  its  height. 

The  following  table  gives  the  result  of 
our  measurements:  — 

Channel  from  Little  Lake.  —  Time  after 
height  of  flood,  22  hours.  Velocity  per 
minute,  in  feet,  156.  Volume  in  gallons 
per  minute,  66,812. 

Breton's  Eivulet,  24  hours,  150ft.,  31,171 
gals. 

Kimberley's  Creek,  27  hours,  140ft., 
6,344gals. 

Pine  Creek,  28  hours,  147ft.,  a4,912gals. 

Brandum's  Creek,  29  hours,  86ft.,  2,150 
gals. 

Total  flow  in  gallons  per  mimite,  141,- 
389. 

Total  flow  in  gallons  per  24  hours,  203,- 
000,000. 

The  following  day  the  Shannon  Rivulet 
wa3  gauged  about  the  Little  Lake,  to  as- 
certain the  quantity  of  water  flowing  in- 
to the  latter  from  this  stream,  exclusive 
of  that  from  the  many  small  rills  inter- 
secting the  marsh  land  at  the  foot  of  the 
Fluted  Tier,  overlooking  the  lake.  The 
Little  Lake  channel  was  also  gauged.  The 
following  were  the  results:  — 

Shannon  Eivulet— Time  after  height  of 
flood,  48  hours;  velocity  per  minute  in 
feet.  130;  volume  in  gallons  per  minute, 
46,919. 


Little  Lake  Channel,  46  hours,  127ft., 
48,216gals. 

On  'Saturday,  the  7th,  the  fourth  day 
after  the  flood  in  the  north,  we  gauged 
the  Shannon  below  the  dam.  Some  diffi. 
cuJty  was  experienced  in  getting  a  good 
section,  owing  to  the  stony  nature  of  the 
bottom.  We  chose  a  spot  where  the  river 
was  24ft.  wide,  and  the  depth  9in.  The 
result  was  as   follows:  — 

Shannon  River— Time  after  height  of 
flood,  4  days ;  velocity  per  minute  in  feet, 
84^   volume  in  gallons  per  minute,  9,450. 

Total  outflow  in  gallons  in  24  hours :  — 
13,818,000. 

We  ascertained  from  the  police  trooper 
in  charge  of  the  meteorological  station  at 
Swan  Bay.  that  the  flood  we  had  in.  the 
north  had  made  very  little  difference  to 
the  lake  level  at  the  south  end.  It  was 
estimated  that  the  fresh  would  have  tak- 
en about  two  days  to  reach  the  south,  ac- 
cording to  which  our  measurements  would 
heuve  token  about  48  hours  after  flood,  al- 
though the  actual  date  gives  four  days. 

The  conditions  which  affect  the  water 
supply  of  the  Great  Lake  may,  therefore, 
be  summarised,  in  conclusion,  as  follows: 

1.  A  wet  climate  at  the  north  end,  caus- 
ed by  the  proximity  of  high  mountains. 

2.  A  watershed  of  mountain  rivulets, 
which  suddenly  rise  after  torrential  rains, 
and  which  flow  through  morass-land,  hold- 
ing large  quantities  of  water  in  wet 
weather. 

3.  Repeated  heavy  falls  of  rain,  which 
renew  the  large  flow  in  the  creeks,  and 
compensate  for  the  rapid  subsidence  of 
the  floods. 

4.  Melting  of  snow,  particularly  at  the 
north  end. 

5.  The  normtally  small  outflow  at  the 
south  end,  owing  to  the  conformation  of 
the  land  at  the  river's  starting  point,  and 
to  the  fact  of  its  being  dammed  as  well. 
This  small  outflow  will  compensate  con- 
siderably for  evaporation  in  the  summer 
season. 

Although  the  question  of  the  lake  water 
being  utilised  largely  as  en  irrigation  sup- 
ply is  beyond  the  provinces  of  stating  that 
we  take  this  opportunity  of  stating  that 
in  our  opinion  the  shallowness  of  the 
lake,  in  spite  of  its  large  area,  and  the 
intermittent  nature  of  its  source  of  sup- 
ply preclude  the  carrying  out  of  any  ex- 
tensive scheme  without  interfering  with 
the  features  of  the  lake,  unless  an  em- 
bankment were  thrown  across  the  glade 
through  which  the  Shannon  commences 
its  course. 

The  conditions  which  lead  to  this  as- 
sumption are: — In  the  first  place  the  lake 
is  uniformly  shallow;  its  three  ^reat  sub- 
divisions—North Lake,  East  Bight,  and 
South   Lake— are,    on    the  bottom,   level 
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plains,  with  maximnm*  depths  of  16,  12, 
and  18ft.  respectively;  and  the  Middle 
Keach,  north  of  South  Jjoke,  is  shallower 
still;  in  the  second  place,  the  water  en- 
tirely round  the  T«Bk  outline  of  the  lake  is 
so  low  that,  at  the  time  of  our  visit,  the 
boat  could  in  very  few  places  be  brought 
less  than  30  yards  from  ihe  shore.  The 
water  was,  it  is  right  to  meoition,  2ft.  be- 
low normal  level.  At  one  spot,  it  was 
not  a  foot  deep  600  yards  from  the  shore, 
and  in  other  pieces  we  had  to  wade  150 
yards  so  as  to  land.  The  effect,  there- 
fore, of  a  heawy  drain  on  the  lake  would 
be  serious  with  a  flat  shore  of  this  kind. 
We  conclude  with  a  few  remarks  on  the 
practicability  of  using  the  lake  as  a  reser- 
voir. 

The  above-mentioned  deta  and  calcula- 
tions will  serve  to  show  to  what  extent  the 
lake  acts  as  a  reservoir,  turning  an  inter- 
mittent supply  into   a  conistant  stream. 

During  the  night  referred  to  above,  on 
which  we  were  camped  at  Kermode's 
Neck,  over  two  inches  of  rain  fell  in  a  few 
hours  at  the  north  end  of  the  lake,  bring- 
ing the  five  principal  creeks  flowing  into 
thet  end  to  a  state  of  high  flood.  Twenty- 
four  hours  after  the  flood  was  afc  rts 
height,  the  flow  of  the  creeks  was  gauged ; 
the  flood  marks  would  be  seen  far  abovt> 
the  banks,  but  the  creeks,  though  full, 
were  within  their  banks. 

It  must  be  mentioned  here  that  one 
creek  had  been  gauged  before  the  rain 
fell,  viz.,  Kimberley  Creek,  and  there  the 
flow  after  the  rain  was  fount  to  be  ten 
times  what  it  was  before;  the  total  inflow 
of  all  the  creeks  was  about  100  times  the 
Inflow  of  the  Hobart  water  supply  at  the 
Gentle  Annie  falls,  just  above  the  reser- 
voir. In  a  very  few  days,  doubtless  the 
-creeks  would  go  back  to  the  previous  con- 
dition of  discharging  one-tenth  that 
amount.  Then  another  storm  would  come 
along,  and  another  flood. 

Let  us  consider  how  the  outflow  from 
the  Groat  Lake  would  be  affected  by  this 
intermittent  supply.  In  the  first  place, 
we  have  the  eividence  of  the  Meteorologiial 
Observer  at  the  south  end  of  the  lake 
that  this  flood  at  the  north  end  produced 
no  perceptible  difference  in  the  Snennon; 
we,  ourselves,  gauged  the  Shannon  when 
we  arrived  there  four  days  after  the  rain, 
and  found  the  outflow  from  the  Great 
Lake  to  be  at  the  rate  of  18,000,000g<vl. 
for  24  hours. 

What  then  had  become  of  the  flood  at 
the  north  end  P  A  little  calculation  will 
eerive  to  show :  The  area  of  the  Great  Lake 
is  approximately  28,4/00  acrea;  200,000,000 
.^al.  spread  over  this  cu-ea  would  ep proxi- 
mately amount  to  a  third  of  an  inch  in 
•depth. 


From  this  it  is  apparent  that  the  great 
extent  of  the  lake  is  quite  sufficient  to  ac- 
count for  the  equelisation  of  the  flow  of 
the  Shannon,  and  its  apparent  indiffer- 
ence to  an  occasional  flood. ' 

Colonel  Legge  forwarded  the  follow- 
ing additional  note :  — 

Please  express  my  regret  to  His  Ezoel- 
lency  that  I  am  not  present  to-night  to 
take  part  in  the  discussion  on  the  paper 
read  last  meeting  on  the  Great  Lake.  I 
trust  our  investigations  will  at  last  throw 
some  light  on  the  vexed  question  of  the 
supply  of  water  to  the  Great  Lake.  Al- 
though tliere  is,  doubtless,  a  very  heavy 
disclutrge  through  the  Shannon  in  the 
winter  from  the  lake,  there  is  compara^ 
tively  little  when  the  water  is  at  summer 
level,  as  our  investigations  show 
203,000,000  gallons  flowing  in  during 
rain,  and  13  million  flowing  out  under 
like  condibions,  for  24  hours.  There- 
fore, in  connection  with  the  use  of  the 
lake  as  a  reservoir  the  question  to  he 
considei^  is  loss  of  water  in  the  sum- 
mer by  evaporation  and  absorption.  The 
suns  rays  are  powerful  in  the  rarified  at^ 
mosphere  of  the  latke,  and  the  loss  of 
water  from  these  latter  causes  is  forgot- 
ten, more  than  that  by  overflow.  This  is 
proved  by  Mr.  Buckley,  C.S.I. ,  in  fcis 
.  interesting  paper  on  the  East  African 
Protectorate  to  be  a  very  important  f ali- 
tor in  the  case  of  Lake  Victoria  Nyanasa. 
ICie  maximum  discharge  from  it  by  the 
Nile,  over  the  Kipon  Falls,  is  shown  to 
be  30,000  cubic  feet  a  second,  which  only 
lowers  the  lake  level  about  li  inch  in 
a  month.  On  the  other  hand  the  re- 
duorion  in  the  lake  levels  is  at  times  so 
considerable,  as  shown  by  the  "grcoges,* 
that  after  deducting  tbe  loss  for  over- 
flow at  the  above  amount,  it  leavefe  a 
balance  of  7  or  8  inches  a  month  to  the 
effect  of  evaporation.  This  astonishing 
difference  is  due  to  the  tropical  sun,  in 
spite  of  the  large  area  of  the  lake,  which 
is  more  than  2,000  square  miles  larger 
than  Tasmania,  hut  these  results  must 
convince  one  tllat  even  in  the  lesser  de»* 
gree,  due  to  climate  and  small  size  of  the 
Great  Lake,  the  loss  in  summer  by  evap- 
oration is  very  considerable.  It  would 
not  be  difficult  to  estimate  it,  if  gauges 
were  fixed  up  by  the  Government  at  the 
Lake.  The  results  would  be  more  inter- 
esting to  students  of  the  Physical  Geo- 
graphy of  Tasmania,  if  to  no  one  else. 

Mr.  Kingsmill,  in  opening  the  discus- 
sion, said  the«y  had  been  told  there  was 
a  great  hole  somewhere  in    the    Great 
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Lake,  but  they  were  unable  to  find  it,  tbe 

greatest  deptb  found  was  20  feet.  The 
ottom  of  the  lake  was  level .  covered 
with  blue  mud.  There  were  three  V€<i7 
remarkable  islands  in  the  laike.  He  de- 
scribed the  lake  and  its  surroundings 
from  a  geological  point  of  view.  The 
rock  Willis  on  the  shores  of  the  lake  con- 
stituted a  remarkable  formation. 

Mr.  R.  M.  Johnston  said  Col.  Legge 
had  placed  him  in  possession  of  6e«veral 
rocks"  from  tlie  shores  of  the  lake,  all 
more  or  less  weathered  portions  of  basalt, 
of  recent  eruptive  rode,  oft^  remark- 
able for  showing  structures  of  radiated 
pillars.  No  doubt  there  had  been  a 
damning  up  of  recent  eruptions  of  basalts 
at  the  eastern  end.  He  wa»  surprised  that 
a  greater  body  of  water  was  not  dis- 
charged all  the  year  round  from  such  a 
lar.ge  area.  He  warmly  commended  Col. 
Lego's  paper  as  a  very  valuable  one  to 
this  community.      (Applause.) 

His  Excellency  thought  that  if  Mr. 
Kingsmill  could  give  them  some  infoiv 
mation  as  to  the  waters  of  the  lake  in 
relation  to  irrigation,  it  would  be  useful. 
Mr.  Kingsmill  replied  that  it  was  Ills 
first  visit  to  tbat  country,  and  he  had 
not  the  opportunity  of  making  extend- 
ed observations.  Ofiie  head  waters  of  the 
Ouse  flowed  past  the  Great  Lake,  and 
that  river  carried  a  much  larger  volume 
of  water  than  the  Shannon,  which  flow- 
ed out  of  the  Great  Lake.  He  thought 
that  the  waters  of  the  Ouse  might  be 
diverted  into  the  Great  Lake,  and  thus 
a  much  ff-eater  volume  of  water  would 
flow  out  of  it.  It  was  a  question  of  level- 
ling and  surveyitng.  There  must  be  a 
rapid  fall  down  the  valley  of  the  Shan- 
non, which  might  be  made  available  for 
water  power. 

"Agronomy  in  Relation  to  Science." 
This  was  the  subject  of  a  paper  read 
by  tfee  Rev.  E.  H.  Thompson,  m  which 
he  advocated  a  systematic  nomenclature 
of  our  fruits,  notably  apples  and  pears, 
showing  how  useful  a  recognised  system 
of  nomenclature  would  be  in  many  direc- 
tions, particularly  in  connection  with 
ordering  fruit  trees  true  to  name,  and 
in  marketing  as  well  as  manuring,  and 
otherwise  cultivating  these  fruits.  A 
botanical  classification  woTild  help  to 
reliably  observe  and  determine  the  vari- 
ous processes  of  fructification  and  pollin- 
ation, and  the  relation  between  scion  and 
stock,  a  subject,  he  said,  about  which  we 
practically  know  nothing,  but  which 
must  exercise  a  marked  influence  on  the 


fertility  and  vigour  of  the  trees.  He 
suggested  a  section  of  ttie  Royal  Society 
dealing  with  such  matters. 

Mr.  Thos.  Stephens  sent  in  some  notes 
on  the  same  subject,  commending  Rev. 
E.  H.  Thompson's  paper,  and  emphasis- 
ing the  importance  of  it.  He  hoped  the 
suggestion  of  forming  a  section  of  the 
Royal  Society  would  be  carried  out. 

Mr.  L.  Rod  way  emphasised  the  im- 
portance of  improving  our  fruit,  especi- 
ally seeing  that  the  industry  had  increas- 
ed to  the  output  or  marketing  of  about 
a  million  case's  a  ^ear.  The  knowledge 
Mr.  Thompson  intimated  was  of  a  very- 
difficult  nature  to  acquire.  The  Govern- 
ment should  establisn  a  central  school 
for  the  teachine  of  agriculture  and 
fruitgrowing.  There  should  be  a  State 
orchard  for  experiments,  and  the  im- 
parting of  knowledge  connected  there- 
with. It  was  very  unfortunate  that  in 
regard  to  fruit  we  had  to  depend  so 
largely  on  popular  names.  There  cer- 
tainly should  be  wax  models  of  our 
principal  fruits,  correctlv  formed  and 
coloured,  placea  in  tlie  Tasmanian  Mu- 
seum—(applause) — and  growers  made  to 
name  their  fruits  in  accordance  with 
such  models.  (Applause.)  Mr.  Thomp- 
son's remarks  about  the  importance  of 
cross-fertilisation  he  supported,  especial- 
ly in  connection  with  the  increase  in 
both  quantity  ind  quality  of  fruit  from 
shy  bearers.  It  was  to  be  hoped  the  Go- 
vernment would  take  the  matter  up  as. 
a  branch  of  tedinical  education.  (Ap- 
plause.) 

Rev.  E.  H.  Thompson,  in  replying,, 
said  there  was  hardly  an  apple  grown 
in  Tasmania  that  was  correctly  and  de- 
finitely named  by  growers  as  a  body.  If 
the  Royal  Society  could  not  establish 
a  section  as  he  suggested,  then  a  Pomo- 
logical  Society  should  be  formed  without 
delay.    (Applause.) 

Mr.  R.  M.  Johnston  was  surprised 
that  such  a  society  had  not  already  been 
formed. 

FLOWERING  PLANTS  AT 
KETTERING. 
Mr.  R.  M.  Johnston,  F.S.S..  present- 
ed a  paper,  dealing  with  the  characteris- 
tic plants  of  Kettering  and  its  immedi- 
ate vicinity,  containing  a  classified  list 
of  plants  collected  within  the  limits  of 
the  township  in  the  month  of  November, 
1902.     The  greater  part  of  the  shrubs 
and  herbs  were  in  flower,  and  the  collec- 
tions, altliough  far  from  complete,   he 
said,  must  be  regarded  as  especially  re- 
presenting  the   characteristics   of  the 
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flora  of  this  beantifnl  seaside  locality.  His  Excellency,  in  moring  Totes  of 

No  less  than  130  speciee  were  deeczibed.  thanks  to  the  readers  of  papers,  said  he 

regarded  Mr.  Thompson's  paper  aa  an 

Mr.  Morton  hoped  the  ahore  would  be  extremelv  valuable  one,  ana  be  trusted 

the  first  of  manv  Ihis  of  looal  planta  it  would  be  printed,  and  widely  oir- 

the  society  would  receive.     Teachers  of  culated.    (Applause.) 

schools  nught  prepare  lists  with  great  Xhe  vote  of  thanks  was  passed,  and 

advantage.  the  meeting  terminated.. 
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ABSTRACT    OF    PROCEEDINGS,    SEPTEMBER,    1903. 


The  monthly  meeting  of  the  Royal  So- 
ciety of  Tasmania  was  held  on  Monday, 
the  14th  inst.,  the  president  (His  Excel- 
lency Sir  A.  Elibank  Havelock,  G.C.S.I.. 
etc.)  presiding. 

Election  of  New  Members. 

The  following  were  elected  Fellows  of 
the  Society:— Messrs.  Robert  Willmot, 
M.R.C.S.,  F.R.C.S.,  W.  P.  Henderson  (of 
Port  Esperance),  and  W.  H.  Bennett, 
M.H.A. 

Greetings. 

The  Governor  read  the  cablegrams  which 
passed  between  the  Governor-General  of 
the  (Commonwealth  and  himself  with  re- 
ference to  the  Centenary  of  Tasmania,  and 
expressed  the  hope  that  the  society  would 
permit  them  to  be  placed  in  the  records 
of  the  society 

Presentations. 

The  Premier  (Hon.  W.  B.  Propsting),  on 
behalf  of  the  Government,  presentea  the 
Governor  with  a  copy  of  Mr.  L.  Rodway's 
new  work  on  "Tasmanian  Flora."  He  said 
he  need  hardly  remind  them  that  Mr. 
Rodway  was  one  of  the  mo«t  scientific 
members  of  the  Royal  Society  of  Tas- 
mania, and  his  book  represented  years  of 
laborious  scientific  work,  following  in  the 
footsteps  of  such  famous  botanists  as  Mr. 
Robert  Brown  and  Sir  Joseph  Hooker. 

His  Excellency  returned  thanks.  He 
said  he  would  have  great  pleasure  in  read- 
ing the  work,  as  he  believed  Mr.  Rodway 
was  probably  the  best  authority  on 
botany  in  this  part  of  the  world.    (Cheers.) 

Mr.  R.  M.  Johnston  referred  to  the 
early  work  of  Mr.  Ronald  C.  Gunn,  Mr. 
Hannaford,  and  Sir  Joseph  Hooker.  He 
said  Mr.  Rodway  had  completed  the  task 
begrun  by  them,  and  had  turned  out  one 
of  the  finest  works  on  the  botany  of  any 
province  that  had  appeared.    (Applause.) 

Mr.  L.  Rodway  thanked  His  Excellency, 
and  the  members  of  the  society  ifor  the 
reception  they  had  given  his  book.  He 
wished  to  state  that  in  its  production  he 
had  received  the  greatest  courtesy  and  as- 
sistance from  the  Government  Printer 
and  his  staff. 

Sir  Elliot  Lewis,  on  behalf  of  the  execu- 
tive committee,  presented  the  Governor 
with  an  advance  copy  of  the  proceedings  of 
the  Australasian  Association  for  the  Ad- 
Tancement  of  Science  at  the  annual  meet- 
ing held  at  Hobart  in  1902. 

His  Excellency  accepted  the  volume 
with  thanks. 

Papers. 

A  paper  by  the  Government  Geologiet 
(Mr.  W.  H.  Twelvetrees.  F.G.S.),  dealing 
with  a  rock  that  had  come  under  his  ob- 


servation from  Port  Cygnet.  The  aubhor 
said :  — "The  aptitude  of  the  alkaline  mag- 
mas for  differentiation  is  illustrated  by 
the  felspathoid  rocks  at  Port  Cygnet. 
The  promontory  at  the  regatta  ground 
south  of  the  jetty,  consists  of  a  central 
spur  of  elseolite  syenite,  varying  into 
different  kinds  of  alkali  syenite.  The 
margin?  are  composed  of  the  dark  else- 
olite  pyroxene  rock,  known  as  jacupir- 
angite.  This  name  was  given  by  Derby 
in  1891  to  a  similar  rock  in  Brazil,  tra- 
versed by  dykes  of  eleeolite  syenite.  The 
Port  Cygnet  rock,  the  author  pointed  out, 
is  a  dar'k,  medium  grained  rock,  speckled 
with  elssolite,  and  glistening  with  small 
brilliant  crystals  of  augite.  The  respec- 
tive quantities  of  augite  and  eleeolite  pre- 
Eent  do  not  differ  muoh.  The  augite  is 
green,  apparently  now  titanic,  the  titanic 
acid  in  the  rock  residing  principally  in 
the  sphene.  In  order  of  quantity,  the 
minerals  present  are  eleeolite,  augite, 
sphene,  garnet,  apatite,  magnetite,  and 
biotite.  Its  specific  gravity  is  2.89.  Pro- 
fessor H.  Rosenbusch,  said  the  writer,  in 
mentioning  that  this  is  a  typical  jacu- 
pirangite,  says  that  search  ought  to  be 
made  in  it  for  the  rare  mineral  badde- 
leyite  (dioxide  of  zirconium).  At  Port 
Cygnet  it  cannot  be  called  a  geological 
entity.  It  is  not  a  dyke  of  later  material 
invading  the  mass  of  syenite,  but  may 
rather  be  interpreted  as  reeulting  from 
differentiations  by  progressive  crystal- 
lisation, the  marginal  parts  of  the  oool- 
ing  mass  receiving  concentrations  of  ba- 
sic oxides,  while  the  centre  was  left 
more  acid." 

Notes  on  Tasmanian  Minerals. 

Mr.  W.  F.  Petterd,  C.M.Z.S.,  who 
has  contributed  many  important  papers 
dealing  with  the  minerals  of  Tas- 
mania, has  skgain  placed  a  ralu- 
able  contribution  on  reoord.  The 
writer,  in  the  opening  remarks  of  his 
paper,  says:  "The  present  paper  records 
the  more  recent  results  of  the  continued 
inveartigation  into  the  mineralogy  of  this 
State,  from  which  it  will  be  found  that 
not  only  are  several  unrecorded  localities 
enumerated  for  minerals  which  have  been 
previosuly  Oatalogued  in  former  contribu- 
tions on  the  subject  to  this  Society,  but 
also  that  no  less  than  IS  species  are  now 
added  to  a  remarkably  long  list.  Two 
peculiar  chemical  varieties  of  well  known 
substances  are  for  the  first  time  deecrib- 
ed,  both  of  which  are  irom  one  locality, 
and  owe  their  unique  features  to  a  com- 
mon cause.  Several  of  the  species  are  of 
special  interest  to  the  geologist,  and  a  few 
are  of  commercial  importance;  but  it 
may  be  needless  to  say  that    mineralogy 


deals  with  a  variety  of  snbstanoee  usually 
placed  under  that  particular  branch,  of 
scientific  investigation,  irrespective  of 
their  individual  intrinsic  value,  in  fact, 
by  far  th,e  major  portion  that  interest  the 
geologist,  the  chemist,  and  those  in  search 
of  some  of  the  most  beautiful  of  nature's 
treasures.  So  much,  sayn  the  author,  is 
knovrn  of  the  mineralogy  of  this  State, 
that  the  flood  of  discovery  in  this  particu- 
lar field  is  without  doubt  past,  and  it  is 
only  by  the  most  strenuous  efforts, 
coupled  with  close  application,  that  ad- 
ditions to  the  minerals  alreadv  known  to 
occur  can  be  made;  but  needless  to  say, 
as  to  peculiarities  of  occurrence  and 
chemical  analysis  much  remains  to  be 
done.  The  author  wishes  to  place  on  re- 
cord his  grateful  thanks  to  meny  friends 
for  ready  assistance  as  in  the  past,  and 
generous  donations  of  both  beautiful  and 
interesting  material  for  this  addendum, 
as  well  as  for  facilities  for  collecting,  and 
opportunities  for  the  examination  of 
many  minerals  in  situ.  To  Mr.  R.  W.  F. 
Waller,  general  manager  of  the  Magnet 
Silver  Mining  Co.,  who  Mr.  Petterd  says  is 
a  most  enthusiastic  mineralogist,  he  is  spe- 
cially under  obligation,  both  for  collecting 
at  his  particular  locality,  and  for  assist- 
ance in  the  identification  by  the  blow-pipe 
and  other  determinations.  The  paper 
then  gives  a  detailed  list  and  description 
of  31  species  of  minerals  and  their  locali- 
ties. The  following  is  a  list  of  the  mine- 
rals dealt  with  by  Mr.  Petterd :  — Albite 
(poljrsilicate  of  aluminium  and  sodium), 
Allcrphane  (dydrate  silicate  of  aluminium) 
Antimony  (native).  Apatite  (phosphate  of 
calcium)  Aragonite  (orthormhic  carbonate 
of  calcium),   Beresourite   (chromate   and 


carbonate  of  lead),  Cassiterite  (dioxide  of 
tin),  Chaloopha'nite  (hydrated  manganese 
and  zinc  protoxide),  Chrysoberyl  (alumin- 
ate  of  berylliiim),  variety  Alexandrite, 
Chromiferous  Mimetite  (arsenate  of  lead 
with  chromic  acid,  Chromiferous  Cems- 
site  (lead  carbonate  with  chromic  acid). 
Dolomite  (carbonate  of  msgnesium  and 
oalcium),  Diopside  (metasilicate  of  cal- 
cium iron  and  manganese),  Dufrenlte 
(basic  ferric  phosphate),  Embolite  (Chlor- 
obromide  of  silver).  Felspar  (polysilicates 
of  aluminium  potassium,  etc^*  Lanidine. 
Galenite  (sulphate  of  lead),  Gfothite  (Hy- 
drous sexquioxide  of  iron),  Hisingerite 
(hydrated  ferric  silicate).  Hornblende  (bi- 
silicatee  of  various  protoxides  and  per- 
oxides), Hixtrixite  (sulphide  of  bismuth 
and  antimony).  Hyalite  (hydrated  silica), 
Hydrocerussite  (basic  lead  carbonate), 
Lepidomelaine  (potassium  mica  rich  in 
iron),  Phlogopite  (magnesium  mica  with 
little  iron),  Pyrargyrite  (silver  sulp. 
antimonite),  Bestormelite  (hydrous  sili- 
cate of  aluminium  and  iron).  Silver 
Native,  Tuxgite  (Hydrous  sesquioxide  of 
iron),  Xanthosiderite  (hydrous  sexquiox- 
ide of  iron). 

The  East  Coast. 

Mr.  J.  W.  Beattie  exhibited  over  190 
views  of  interesting  spots  on  the  East 
Coast,  and  imparted  some  useful  informa- 
tion regarding  the  early  history  of  that 
part  of  Tasmania,  and  the  attractions  it 
now  provides  for  holiday-makers. 

On  the  motion  of  His  Excellency,  a 
hearty  rote  of  thanks  was  awarded  MossfrB. 
Twelvetrees,  Petterd,  and  Seattle  for 
their  papers. 
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FAPBB  READ  BY  THE  BISHOP. 


A  meeting  of  the  Royal  Society  of 
Taemania  was  held  on  Tuesday  evening, 
in  the  society's  room,  at  the  Muaenm. 
His  Excellency  Ibe  Governor  presided, 
and  there  was  a  moderate  attendance. 
An  dnology  was  read  from  Sir  Adye 
Donglas,  who  was  unable  to  attend. 

The.  Secretary  (Mr.  A.  Morton)  read 
a  circular  letter  from  the  Premier  re- 
latiTe  to  the  proposed  celebration  of  the 
centenary  of  Tasmaaia. 

T^e  Mayor  (Alderman  Bennison)  ex- 
plained that  he  had  discussed  the  mat-- 
ter  with  the  Premier,  and  the  latter 
stated  that  he  had  not  yeb  received  re- 
plies from  all  of  the  public  bodies  to 
whom  the  circular  had  been  sent. 

It  was  decided  that  the  letter  should 
bo  acknowledged,  and  that  the  Premier 
be  informed  of  the  society's  willingness 
to  co-operate  in  the  movement. 

Mr.  T.  Stephens  presented  to  His  Ex- 
cellency, on  behalf  of  the  society,  a 
volume  of  the  proceedings  of  the  socie- 
ty for  the  vear  1902,  which  was  the  dia- 
mond jubilee  of  the  Royal  Society  of 
Tasmania.  The  book  contained  a  por- 
trait of  His  Excellency. 

His  Excellency  thanked  Mr.  Steph- 
ens and  tihe  members  of  the  society  for 
the  presentation. 

Dr.  Naylor  and  Mr.  K.  L.  Murray 
were  elected  members  of  the  society. 


THE  DECIMAL  SYSTEM,  AS  APPLIED 
TO  WEIGHTS,  MEASURES.  AND 
MONET. 


(By  the  Bishop  of  Tasmania.) 


My  subject  is  one  which  would  not  be 
considered  likely  to  arouse  enthusiasm. 
And  yet  I  hold  that  we  should  find  our- 
selves decidedly  enthusiastic  on  its  behalf 
did  we  realise  how  practical  and  far  reach- 
ing are  the  advantages  which  it  has  in 
view.  My  endeavour  will  be  to  ©how  that 
I  have  warrant  for  holding  this  opinion. 

It  may  be  advisable  to  say  a  preliminary 
word  or  two  about  the  obvious  superiority 
of  decimals,  as  such,  in  comparison  with 
their  rivals,  vulgar  fractions.     The  basis 


of  our  accepted  scale  of  notation  is  the 
number  ten.  We  derive  it  from  the 
Arabs.  It  is  not  the  only  basis,  for, 
apart  from  theoretical  svstem  of  numsrsr 
tion,  we  find  in  our  English  tables  of 
weights,  measures,  and  coins,  distinct  ap- 
plications of  binary,  duodecimal,  and 
vigesimal  factors.  But  the  decimal  basis 
is  paramount,  and  governs  not  only  the 
writing,  but  the  language,  of  number.  Re- 
formers therefore  unanimonely  turn  to 
this  basis  when  they  devise  plans  for  sim- 
plifying, methodising,  unifying  existing 
systems.  When  we  come  to  diTide  the 
unit  we  may  resort  to  fractions.  So  long 
as  we  are  expressing  whole  numbers,  we 
write  them  in  a  continuous  line.  giTing  a 
definite  place  to  the  unite,  tens,  hundreds, 
and  so  forth.  But  when  we  write  a  frac- 
tion we  break  the  line,  and  we  introduce 
new  methods  for  dealing  with  the  numbers. 
But  it  is  quite  unnecessary  thus  to  break 
the  line.  We  have  only  to  place  what  we 
call  "the  decimal  point,"  and  we  can  pro- 
ceed as  before,  assigning  their  due  places 
in  the  continued  line  to  the  divisions  of  the 
unit  by  ten,  a  hundred,  a  thousand,  and 
so  on.  The  operations  for  addition,  sub- 
traction, multiplication,  and  division  thus 
remain  unaltered.  No  new  and  compli- 
cated manipulations  are  called  for,  but 
merely  certain  easily  learnt  rules  for  deal- 
ing with  the  decimal  point.  Decimals, 
therefore,  and  not  fractions,  are  the  natu- 
ral sequel  to  the  study  of  whole  numbers. 
They  have  the  prior  claim,  both  on  logical 
grounds  and  on  the  ground  of  comparative 
simplicity. 

Turning  from  these  theoretical  con- 
siderations, let  us  see  how  they  find  prac- 
tical application  in  the  matters  before  Ub. 
Nearly  all  the  commercial  communities  of 
the  old  world  have  taken  advantage  of 
the  merits  of  the  decimal  system  to  sim- 
plify their  systems  of  weights,  measures, 
and  money.  In  these  systems  the  unit, 
wherever  it  may  be,  is  divided  into  tenths, 
hundredths,  thousandths,  or  multiplied  by 
ten,  a  hundred,  or  a  thousand,  and  the 
resulting  quantities  are  linked  together 
into  a  definite  whole  by  a  simple  but  in- 
genious scheme  of  nomenclature,  l^e 
French,  with  their  usual  love  of  clearness 
and  order,  have  developed  this  decimal 
system  most  rigorously,  and  have  set  a 
standard  which  is  fitted  for  universal 
adoption.  I  give  the  three  principal  tables 
which  provide  for  all  possible  cases  of 
measuring  and  weighing,  whatever  the 
material  or  the  conditions  may  be,  and 
however  small  or  great  the  scale  of  opera- 
tions. 

Metric  Tables  of  Measure  and  Weight. 

Length. 

Unit— The  Metre:  99.37  inches. 

Decimetre,   Centimetre,   Biillimetre, 
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Metre, 

Decametre,  Hectometre,  Kilometre. 

Capacity. 

Unit— The  Litre:  The  yolnme  of  a  cubic 

decimetre,  a  little  lees  than  the  Engliali 

quart. 

Decilitre,  Centilitre,  Millilitre, 

Litre, 
Decalitre,  Hectolitre,  Kilolitre. 
Weight. 
Unit— The  Gramme:  Weight  of  a  centi- 
metre of  water  at  0  cent.,  15|  grains  Troy, 
Deciligranrme,   Centigramme, 
Gramme, 
Decagramme,  Hectogramme,  Kilogramme. 

For  square  and  cubio  mearores,  the 
metre  and  ite  parts  or  multiples  may  be 
squared  or  cubed,  as  in  the  ca^ie  of  English 
feet,  yards,  miles,  etc.  These  beauti- 
fully  inter-related  tables  almost  explain 
themselves  at  a  glance.  I  would  merely 
draw  your  attention  to  a  few  of  their 
principal  features  and  merits.  Note,  in 
the  first  place,  that  the  fundamental  unit 
is  the  metre,  which,  like  our  yard,  is  now 
an  arbitrary  measure.  It  is  employed  to 
define  both  the  litre  and  the  gramme. 
There  are  only  two  other  terms  used;  pre- 
fizee  do  the  rest.  In  each  table  the  pre- 
fixes are  alike,  and  represent  the  same 
fractional  parts  or  multiples  of  the  unit 
inrolred.  Those  above  tfhe  unit  represent 
successively  the  tenths,  hundredths,  and 
thousandths  of  the  unit.  Those  below  re- 
present successively  the  unit  multiplied 
by  ten,  a  hundred,  and  a  thousand.  The 
former  set  of  prefixes  follows  Latin 
models,  the  latter  Greek  models;  the  two 
sets  are  thus  sufficiently  distin^ished 
from  one  another,  and  are  thus  adapted 
for  international  use.  We  cannot  wonder 
that  this  metric  system  has  met  with 
such  wide  recogiiition,  not  only  for  scien- 
tific and  technical  purposes,  but  as  the 
working  standards  in  the  business  life  of 
well-nigh  the  whole  of  Europe. 

The  French  coinage  is  also  based  on 
decimals.  Taking  tne  franc  as  a  unit  for 
purposes  of  calculation,  the  gold  coins  re- 
present the  value  of  100,  50,  20,  10,  or  ^5 
f ranos.  Among  the  silver  coins,  there  are 
5  and  2  franc  pieces,  the  franc  itself,  and 
coin4  of  the  value  of  i  and  1-5  of  a  franc. 
These  are  supplemented  by  bronze  coins, 
which  represent  the  division  of  the  franc, 
the  franc  itself  containing  100  centimes. 
The  most  usrual  of  these  coins  are  the  10, 
the  5,  the  2,  and  the  1  centime  pieces.  We 
can  perhaps  best  understand  the  system 
if  we  suppose  our  English  soverei^  to  be 
divided  into  10  fiorins,  and  the  florin  again 
to  be  divided  into  100  centimes^  the  cen- 
time being  thus  nearly  the  equivalent  of 
our  present  farthing.  Thi<s  supposition 
has  al90  the  interest  of  being  one  of  the 
actual  proposals  for  an  English  decimal 
coinage. 


British  Measures. 

How  terrible  the  contrast  whea  W9 
turn  to  our  English  tables.  How  wo 
have  to  lower  our  heads  with  shame.  Here 
are  we,  the  greatest  and  most  advanced  of 
trading  communities,  saddled  with  sys- 
tems of  weighits  and  mealiures  which  are 
the  accidental  outcome  of  centuries  of 
casual  developments,  with  no  reason  in 
them,  no  order,  no  method,  no  m«aning. 
As  children  we  struggle  to  leam  them  by 
heart.  As  soon  as  we  leave  school  we  be- 
gin to  forget  them.  Most  o^  tu^  except  in 
the  case  Si  those  tables  which  we  happen 
to  use  in  work  or  business,  have  to  refer 
to  printed  authorities,  or  to  skilled  ao- 
quaintances,  when  we  are  called  upon  to 
calculate  under  their  capricious  rale.  Do 
we  want  to  measure  a  length?  We  toil 
painfully  among  leagues,  mUes  (geo- 
graphical, nautical,  a*nd  ordinary),  lur- 
longs,  poles,  rods  or  perches,  fathoms, 
chains,  links,  knots,  yards,  hands,  feet, 
nails,  ells,  inches,  till  we  are  weary.  Do 
we  want  to  measure  capacity?  We  must 
determine  whether  it  is  liquid  or  solid.  U 
liquid,  then  we  wade  in  a  flood  oi  tuns, 
pipes,  hogsheads,  barrels*  kilderkins,  fir- 
kins, gallons,  quarts,  pin.ts  (imperial  and 
otherwise),  gills,  noggins,  drachms, 
ounces,  as  they  float  past  in  tumbling  oon- 
fusion.  If  we  want  dry  measure  we  jostle 
in  the  crowd  of  i>ecks,  dry  gallons  a'nd 
quarts,  and  the  endless,  but  highly  re- 
spectable, ibimily  of  the  bushels.  For 
bushels  trench  also  upon  the  province  of 
the  weights.  And  the  learned  tell  us 
that  a  bushel  of  barley  is  471  b.  to  491b., 
of  coal  is  801b..  of  flour  is  561b..  of  malt 
is  401b.,  of  oats  is  381b.  to  401b.,  of  rye  is 
551b.,  and  of  wheat  is  571b.  to  GOlb.  Do 
we  want  to  weigh  something?  Then  we 
wreetle,  like  intellectual  Sandows,  with 
tons,  hundredweights  (which  are  really 
hundred-and-twelTe  weights),  quarters, 
pounds,  ounces,  drachms,  pennyweights, 
grains,  in  motley  array.  There  are 
further  complications.  A  load  may  be 
1,2861b.  or  2,0161b.,  according  to  the  kini 
0^  coal;  the  pound  may  be  16oz.  or  12oz.; 
a  stone  may  be  8lb.  or  141b.,  but  in  cheese 
161b.,  in  glass  15lb.,  in  hemp  even  a21b.  In 
dsaling  with  wool  the  elastic  stone  is  141b. 
ioT  the  grower,  but  151b.  for  the  wool 
stapler.  And  so  on,  and  so  on.  I  do  not 
know  if  Tasmanian  apples  have  yet 
achieved  the  distinction  of  having  a  pecu- 
liar measure  of  their  own.  Even  if  this  is 
not  as  yet  the  "case,''  the  meaningless 
jumble  of  terms  makes  us  pause  to  take 
breath.  They  are  the  belated  outcome  of 
British  "common-sense";  they  tyrannise 
throughout  the  greatest  Empire  the  world 
has  ever  seen.  In  spite  of  the  space  re- 
quired, I  cannot  refrain  from  giving  a  few 
typical  instances,  because  an  appeal  to 
the  eye  so  porwerfully  reinforces  the  ap- 
peal to  the  ear.      As  a'  neat  specimen  oi 


XXll 


what  simple  flub traction  may  become,  take 
the  following:  — 


I.— 
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Take 
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I  leave  you  to  find  your  own  answer. 

Let  us  take  a  fair  specimen  of  calcula- 
tions of  price.  I  quote  from  a  eet  of 
comparatiye  Buma— 

II.— Give  the  cost  of  215  tons  17crwt.  3qr. 
91b.  at  ^89  lis.  6d.  per  ton. 


Cwt. 
20 

80 


640 
100 


T.cwt.qr.lb. 
215    17    8    9 
20 

4817 
4 

17271 


£a.  d. 
9  11  6 
2D 

ST 
12 

2296  pence 


22401b.  per  ton.  138177 
188177 
34542 


483597 


3868776 
4352373 
967194 
967194 


1111905906 
1,0)111130590,6(496118  pence 


2153 
2016 


1370 
1344 

265" 
224 

1950 
1792 


158 


158    3 
224    4 


12/496118 
20/   4184.3-2 


III.- 
215  tons  at  £9  per  ton. 
•f      »,      t>    lOs.    ,,    „  . 
»,      ,>      >«      Is.    „    ,, 
6a.    „    „ 


215  tons  at  ^9  lis.  6d. 
10  cwt. 


2067—3    Answer:    ^62,067    8    2} 
Ah,  you  say,  but  let  us  work  it  by  prao- 
tice. 


^1935    0  0 

107  10  0 

10  15  0 

5    7  6 

JS2068  12  6 


5  crwt. 
2  cwt. 
2  qr. 

]^: 

2  lb. 


X2058  12 
4  15 
2  7 
0 
0 
0 
0 
0 
0 


6 
0 

m 

2 

!| 

n 

2 
2 


Answer i:2067    8    3 

This  method  certainly  saves  figure©. 
But  the  saving  is  effected  at  the  cost  of 
much  advanced  and  sometimes  trying 
mental  work,  and  by  much  artificial  con- 
den<sation  of  statement. 

Let  us  look  at  a  similar  calooJabion  on 
the  metric  system. 

Take  the  same  sum  a^  stated  in  terms  of 
decimal  weight  and  coinage. 

IV.  Give  the  cost  o*  219,817  kilos  at  , 
4fl— 4c.  per  1,000  kilos. 

219.817 
9.404 


879268 
8792680    Ans. :  JB2.067— Ifl.— 59c. 
1978353 


2067.159068 


Note  the  concisenras  of  this  calculation, 
its  absohitie  simplicity,  and  its  accuracy. 
For,  with  all  their  elaboration,  the  other 
two  methods  did  not  give  results  which 
were  quit-e  accurate. 

Education. 
After  this  comparative  survey,  let  vm 
try  to  realise  what  some  of  the  practical 
eneote  would  be  if  we  were  wise  enough 
to  adopt  the  decimal  syfltem.  And  first 
a«  rega'rds  the  education  question.  We 
are  beginning  to  feel  the  stress  of  foreign 
competition,  and  the  value  of  education, 
primary,  technical,  and  other,  and  yet 
we  continue  to  waste  the  precious  hours 
of  school  li^e  on  these  needless  and  veza- 
tioufl  tables  and  calculations.  Moreover, 
we  put  fractions  before  decimals,  thua 
inverting,  as  I  have  shown,  the  natural 
and  logical  order.  I  feel  that  my  lament 
on  this  score  will  go  home  to  my  hearers, 
unless  they  happen  to  haive  been  born  with 
a  mathematical  spoon  in  their  mouths. 
For  have  not  most  of  us  suffered  many 
things  in  our  youth,  and  perha-pe  since, 
by  reason  of  British  arithmetic? 


'Those  vnlgar  Fractions  broke  our  hearts. 
And  Practice  drove  va  mad." 

How  many  tears  would  have  been  un- 
«hed,  bow  many  oauses  of  tears  bave  been 
unfelt.  if  we  hjtd  enjoyed  the  decimal  sys- 
tom  of  weigHts,  measoree,  and  mone^! 
Sidnoationalists  draw  for  us  touching  pic- 
tQre«  of  the  impreesive  simplicity  of  the 
arithmetic  in  the  primary  scbools  on  the 
Continent  oi  Europe,  ajj  compalred  with 
00X9.  And  it  is  oalculated  by  experts 
that  undeo-  the  metric  system,  childrien 
"would  save  no  less  than  one  year  of  the 
tiin«  at  present  devoted  to  arithmetic— 
that  i«  to  say,  they  would  save  time  suffi- 
cient to  enable  th«m  to  gain  a  fair  knoiw- 
ledee  of  at  leiast  one  modern  language. 
And  yet  we  profess  to  be  keen  in  the  ca^se 
of  education,  and  to  be  earnestly  solioit- 
ous  for  the  welfare  of  the  young. 


Commercial  Loss  and  Gain. 

When  we  recall  the  results  of  the  com- 
parisons we  have  instituted,  special  com- 
ment on  the  commercial  aspecte  of  our 
subject  ifl  hardly  necessary.  It  is  only 
British  pluck  that  carries  us  through. 
Think  of  the  grievous  waste  of  time  in 
British  counting-houees  and  commercial 
centres — a'  waste  which  is  increasingly 
serious,  in  proportion,  as  the  competitive 
strain  is  more  keenly  felt.  The  thought 
o^  the  unweildy  oumbersomenees  ol  our 
methods  in  conducting  our  home  trade  is 
enough  in  itself  to  make  us  agitate  for 
reform.  But  fwhat  shall  we  say  when  we 
consider  its  efFeots  upon  our  foreign 
trade  .^  Our  customers,  who  use  the 
metric  system,  are  estimated  at  483,000,- 
<X)0.  There  are  few  of  these  who  under- 
stand quotations  and  specifications  based 
on  British  standards.  And  we  are  warned 
by  our  Consuls  and  agents  in  every  pairt 
of  the  world,  that  the  consequent  nin- 
dranoe  to  our  trade  is  very  real,  and  very 
grave.  These  decimal-using  folk  will  not, 
or  cannot,  afford  the  time  to  work  out  in- 
txioate  sums,  and  will  not  risk  the  mis- 
takes whioh  so  easily  arise  in  reducing 
the  hoi>elees  confusdon  of  British  tables 
to  the  metric  standards.  Consequently, 
they  too  often  turn  from  us  ^to  Germains 
and  others,  whose  quotations  are  clear  and 
plain.  Should  the  British  manufacturer 
make  a  desperate  effort  to  adaipt  himself 
to  both  sets  of  conditions,  he  nas  to  in- 
crease his  clerical  staff,  sometimes  he  hag 
to  keep  double  sets  of  costly  patterns,  and 
in  these,  and  many  similar  ways,  to  han- 
dicap himself  in  his  power  to  ccvnpete  in 
foreign  markets.  For,  with  the  partial 
exceptions  of  Russia  and  the  United 
States*  Great  Britain,  with  her  dependen- 
cies, stands  alone  in  her  system  among  the 
great  trading  communities  with  whom  she 
chiefly  has  to  deal.      As  a  good  typical 


example  of  what  is  at  stake  at  home  and 
abroad,  I  will  quote  from  a  paper  read  in 
Lancashire:— "The  raw  cotton,  say,  is 
bought  in  America,  and  invoiced  in 
pounds;  the  iireight  is  chaig<ed  per  ship 
tons,  whilst  the  Liverpool  charges  and 
railway  carriage  are  calculated  per  ton 
of  2,2101b.  All  the  charges  in  the  mill 
are  again  calculated  by  the  pound,  and 
when  the  yarn  is  sold  by  the  merchant,  or 
sold  direct  by  the  spinners  to  foreign 
markets,  it  will  probaoly  be  invoiced  m 
kilos.  The  carriage  to  the  port  of  ship- 
ment is  again  charged  by  tons,  hundred- 
•  weights  and  quarters,  the  freight  again  by 
ship  tons,  and  the  railway  carriage  in 
foreign  countries  by  kilos,  same  as  the 
duty,  etc.,  and  all  these  calculations  have 
to  be  made  by  the  spinner  or  merchant. 
What  a  change  if  everywhere  kilos,  and 
kilos  only,  were  the  basis  of  calculation. 
What  a  saving  in  cost  and  brain  power! 

Agitation  for  Keform. 

The  story  of  the  agitation  in  Great  Bri- 
tain for  reform  on  the  lines  of  the  metric 
system  affords  a  striking  example  of  Bri- 
tish slowness  and  vacillation  whenever 
the  trouble  of  a  change,  however  neces- 
sary and  beneficial,  has  to  be  faced.  The 
movement  has  been  on  foot  among  us  for 
nearly  100  years,  kept  alive  almost  wholly 
by  the  zeal  a'nd  perseverance  of  indivi- 
duals and  specially-constituted  societies^ 
hitherto  without  definite  or  solid  success. 
Mathematical  and  scientific  men  have 
taken  their  own  line,  and  for  scientific, 
technical,  and  similar  purposes  the  metric 
system  is  well-nigh  supreme.  But  for  trade 
purposes,  save  for  certain  departments  of 
engineering,  we  are  much  where  we  were. 
At  the  same  time  there  are  signs  of  the 
growth  of  a  more  enlightened  public  opin- 
ion. In  1895  a  Select  Committee  of  the 
House  oi  Commons  itself  recommended, 
"that  the  metric  system  of  weights  and 
measures  be  at  once  legalised  foa*  all  pur- 
poses," that  "after  two  years  it  be  render- 
ed compulsory,"  and  th«it  it  be  taught  in 
all  elementary  schools,  together  with  the 
early  study  of  decimals.  This  committee 
received  support  from  all  manner  of  pub* 
lie  bodies,  city  and  borough  councils, 
school  boards,  and  the  like.  In  1806  the 
Commeroial  Depaortment  of  the  Board  of 
Trade  issued  a  most  valuatble  report,  con- 
taining, amongst  other  m'atters,  a  coUeo- 
tion  of  "Opinions  of  H.  M.  IMplomatio 
and  Consular  officers"  in  regard  to  Bri- 
tish trade  methods.  Extracts  £rom  171 
such  opinions  proved  conclusively  that  "it 
is  necessary  for  British  tradero  to  adapt 
themselves  to  the  requirements  of  their 
customers."  It  is  especially  interesting 
to  note  that  strong  resolutions  in  favour 
of  reform  have  come  from  such  different 
and  representative  bodies  as  the  National 
Union  of  Teachers,  the  Trades  and  Labour 
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Coanoils,  the  Manchester  and  Liverpool 
Chambers  of  Commerce,  and  even  from 
one  80  official  and  correct  as  the  Incor- 
porated Society  of  Inepectors  of  Weights 
and  Mea'suree.  Laat,  bat  not  leaet,  we 
•reoord  the  i&ct  that  the  Colonial  Premiers 
at  the  late  Coronation  Conference  passed 
a  resolntion  that  the  metrio  system 
should  be  adopted  thronghont  th«  Empire. 
And  yet,  with  all  this  consensna  of  con- 
▼lotion  and  force  of  public  opinion,  noth- 
ing is  done ! 


Objection  to  Change. 

Granted  that  there  will,  of  course,  be 
temporary  difficulty  and  friotion*  why 
should  we  dread  itP  Others  have  faced  it 
-*among  the  rest  no  less  a  nation  than 
Germany,  and  that,  too,  in  reoent  years. 
It  19  easy  to  exaggerate  this  difficulty.  All 
the  European  ooun tries,  save  Russia,  have 
effected  the  change  without  any  serious 
opposition  or  inconvenience.  Are  we  less 
intellectually  alert  and  oapable  than 
they?  The  permissive  period  (fixed  by  the 
committee,  as  we  saw,  at  two  years)  would 
be  spent  by  all  alike,  teachers,  parents, 
children,  shop-keepera,  in  learning  and 
tei£ohing.  They  would  all  havo  the  com- 
pulsory enactment  in  view.  And  when  it 
came,  they  would  be  ready. 


Small  Decimal  Coins. 

The  onlv  other  objection  of  any  foonce 
with  which  I  have  met,  is  the  difficulty  of 
adapting  the  smaller  decimal  coins  to 
"retail  trade."  Some  contend,  and  with 
a  certain  amount  otf  force,  that  the  poor 
lose  by  resaon  of  the  lack  of  binary  divi- 
sions of  certain  decimal  quantities.  An 
example  will  show  what  is  meant.  Sup- 
pose that  sugar  is  25  centimes  a  pound, 
and  that  a  small  purchaser  wunts  half  a 
pound.  Then  either  the  shopkeeper  muat 
give  way  and  accept  12  oen  times,  or  the 

eurchaser  must  i)ay  13  centimee.  We 
now,  from  experiences  of  the  fractional 
rise  in  prices  which  follows  on  a  new  tax, 
who  wili  ultimately  conquer.  And  it  is 
asserted  that  the  poor  in  some  countries 
lose  in  this  way  4  p.c.  on  their  small  pur- 
chases. This  objection,  however,  is  one  of 
dabaiU  and  might  easily  be  met.  More- 
over, it  applies  to  coins  only.  And  what  is 
it,  even  at  its  worst,  in  vienv  of  the  enor- 
mous mass  of  advantages  that  would  be 
reaped  by  every  section  of  the  commu- 
nity? 

Conclusion. 

Into  such  details  as  this  last  I  have  not 
entered.  I  have  limited  mysell  to  general 
oonsiderations.  My  present  object  will 
have  been  attained  if  I  have  succeeded  in 
Teviving  and  extending  your  interest  in  a 
subject  which  must  already  have  engaged 


the  attention  of  most  thinking  people.  I 
trust  that  the  new  oentury  will  not  hare 
advanced  far  on  its  adventurous  career 
before  the  Britieh  Empire  has  proved  that 
in  this  matter  of  a  rational  system  of 
weights,  measures,  and  money,  her 
claims  to  sound  sense  and  to  com- 
mei^ial  adaptability  will  have  been 
justified  by  fearless  and  beneficent  reform. 
A  system  admirable  for  its  simplicity,  its 
completeness,  its  scientific  and  logical  ho- 
mogeneity, and  its  practical  utility,  liea 
close  to  our  hand.  Let  no  national  preju- 
dice, no  fear  of  change,  derter  us  from 
^  making  it  our  own. 

At  the  conclusion  of  hia  address  the 
Bii^op  was  warmly  applauded. 

His  Bzoeliency  said  the  adoption  of 
the  decimal  system  was  one  that  should 
be  taken  up.  The  only  oppcBicion  he 
had  ever  heard  raised  to  the  system  was 
one  emanating  from  luuiker^.  Still 
he  had  never  been  able  to  discover  what 
that  objection  was. 

Mr.  R.  M.  Johnston,  in  response  to  a 
request  by  His  Ezcellenoy,  offered  a  few 
remarks  on  the  subject.  He  said  if  it 
were  not  for  the  decimal  system  he  would 
not  undertake  to  do  the  work  with  one 
hundred  men  as  lie  now  did  with  two  or 
three.  Success  ooold  ae  easily  be 
achieved  in  battle  by  bows  and  arrows 
as  in  the  world's  computation  by  ad- 
hering to  the  English  syBtem.  It  was 
not  the  schoolmasteiB  who  were  to  blame* 
but  the  standards  of  the  English  Univer- 
sities. He  blamed  the  universities  of 
England,  who  set  up  sucSi  standards.  Mr. 
Johnston  then  gave  an  illustration  of 
his  own  methods  of  calculation.  Chil- 
dren were  too  often  taught  figures  parrot 
fashion,  instead  of  by  reason.  Too 
much  time  was  wasted  in  the  preeent 
methods  employed,  and  depriv^  chil- 
dren of  an  opportunity  of  learning  other 
subjects.  A  bill  had  been  placed  be- 
fore the  Federal  Parliaaaent  for  tiie 
adoption  of  the  decimal  system.  In  the 
interests  of  the  children  the  change  sug- 
gested by  tlie  Bi^op  should  be  brought 
about. 

Mr.  A.  Thorpe  said  that  children  could 
not  be  equipped  with  the  marvellous  in- 
strument Mr.  Jdinstun  possessed,  and 
he  had  hoped  that  the  more  simple  me- 
thods woidd  have  been  explained.  Chil- 
dren should  be  taught  to  reduce  shilling^ 
and  pence  to  the  decimal  equivalent  of 
a  pound.  Tasmania  mig;ht  be  able  to 
start  a  movement  to  induce  the  autho- 
rities to  adopt  ifie  system. 
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Rev.  H.  H.  Anderson,  in  reply  to  Mr. 
Thorpe,  said  he  would  never  think  of 
taaching  a  hoy  to  do  a  snm  in  Aomonnn^ 
interest  in  any  other  waj  than  oy  lud 
decimal  system.  He  helieved  thac>  dar- 
ing the  next  few  years  mathematical 
teaching  in  the  schools  would  he  very 
different  from  whab  it  was  to-day.  They 
desired  tiiat  the  mass  of  unnecessary 
work  should  he  removed  from  the  chil- 
dren, and  he  thoosht  the  TJniveredty  of 
Tasmania  might  do  something  in  the 
matter. 

Mr.  C.  J.  Atkins  pointed  out  a  numher 
of  difficulties  that  he  considered  stood 
in  the  way  of  the  metric  system  being 
adopted. 

Mr.  A.  Morton  referred  to  the  fact  of 
ihie  metric  system  being  in  U9e  at  the 
Sydney  University,  and  quoted  remarKS 
niade  by  Professor  Liversidge  on  the  sub- 
ject. He  hoped  that  the  Royal  Societv 
of  Tasmania  would  help  the  matter  for- 
ward. 

Mr.  T.  Stephens  explained  that  some 
years  ago  he  had  tried  to  induce  school 
teachers  to  bring  under  tihe  notice  of 
Uieir  scholars  the  advantages  of  decimal 
and  metric  syertems.  It  would  be  no  use 
teaching  children  the  metrio  system  if  it 
could  not  be  applied  in  commerce  and 
daily  life.  They  should  not  cease  their 
efforts  to  keep  the  subject  prominently 


before  the  people,  and  try  and  bring 
about  its  adoption.  He  moved — 'Thac 
copies  of  the  Bishop's  address  be  sent 
to  the  Hobart  and  lAunceston  Chambem 
of  Commerce,  and  to  membem  of  Hie 
Federal  Parbament,  with  a  request  that 
they  should  use  their  influence  to  see 
that  effect  be  given  to  the  valuable  ad> 
vice  and  suggestions  contained  therein.'' 

Mr.  R.  M.  Johnston  seconded  the  mo- 
tion. 

Sir  Jno.  Dodds  referred  to  the  oh* 
jections  raised  to  the  adoption  of  the 
metrio  system,  and  quoted  Professor 
Liversidge's  remarks  on  the  matter. 
When  the  interests  of  a  large  manufac- 
turing country  like  England  were  likely 
to  be  effected  by  Ae  proposed  change  it 
was  easy  to  understan'H  the  objections 
raised. 

The  Bishop  briefly  replied. 

The  wording  of  Mr.  Stephens's  motion 
was  amended  by  asking  the  University  of 
Tasmania  to  co-operate  with  the  Royal 
Society  on  the  subject,  and  unanimously 
agreed  to. 

His  Excellency  said  the  paper  was  one 
of  great  interest,  and  he  felt  sure  that 
all  would  be  grateful  for  the  information 
given.  He  moved  a  tiearty  vote  of 
thanks  to  the  Bishsp. 

The  vote  was  carried  by  acolamation.. 
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ABSTRACT    OF    PROCEEDINGS,    OCTOBER,    1903. 


The  final  evening  meeting  of  the  1903 
fieesion  was  held  on  11th  inst.,  Mr. 
Bernard  Shaw  presiding.  Owing  to  the 
inolement  weather  the  attendance  was 
limited.  Among  those  present  were:  — 
Bishop  Mercer,  Messrs.  K.  M.  Johnston, 
L.  Eodway,  C.  B.  Target,  and  A.  O. 
Oreen.  Prior  to  the  business  of  the 
meeting  being  proceeded  with,  the  chair- 
man said  he  felt  sure  the  members  would 
4kgree  with  him  in  conveying  to  their 
friend.  Mr.  B.  M.  Johnston,  their  hearty 
congratulations  on  His  Majesty's  having 
been  pleased  to  bestow  on  him  the  Im- 
perial Service  Order.  Not  only  from  Mr. 
•Johnston's  work  as  a  Civil  Service  officer, 
but  also  from  a  scientific  point,  he  (the 
chairman)  could  say  that  no  one  in  Tas- 
mania had  worked  harder  than  their 
friend.    (Applause.) 

The  secretary  referred  to  the  work  that 
Mr.  Johnston  had  done  during  his  resi- 
dence in  Tasmania.  The  secretary  read 
extracts  from  Professor  Judd,  the  late 
Sir  Robert  Hamilton,  and  the  Bev. 
Julian  Tenison  Woods,  in  which  the 
three  named  spoke  in  the  highest  praise 
of  Mr.  Johnston's  work  on  the  geology  of 
Tasmania. 

Mr.  Johnston,  in  a  few  words,  thanked 
the  members  for  their  kind  reference. 
He  (the  speaker)  felt  proud  of  the  high 
iionour  that  His  Gracious  Majesty  had 
been  pleased  to  confer  upon  him. 

Papers. 

In  the  absence  of  the  author  (Prof.  £. 
C  Hogg,  M.A.)  Mr.  B.  M.  Johnston  read 


the  paper  entitled  "The  glacial  beds  at 
Port  Cygnet."  It  was  decided  that  dis- 
cussion on  this  paper  should  be  taken  at 
a  future  meeting. 

Mr.  B.  M.  Johnston  submitted  some  in- 
teresting notes  on  specimens  of  fossil 
flora  and  a  fossil  fish,  discovered  at  Tin- 
der Box  Bay,  and  also  some  remarks  on 
some  fossil  shells  (Spirifer  triangularis). 
A  further  paper  by  Mr.  Johnston  was 
read,  entitled,  "Notes  on  the  BeidleBay 
Conglomerates,  Maria  Island."  The 
author  said  the  chief  object  which  be 
had  in  view  in  submitting  this  paper  waa 
to  draw  attention  of  the  members  of 
the  society  to  a  remarkable  formation  on 
the  eastern  side  of  Maria  Island,  be- 
tween Bagged  Head  in  the  north,  and 
Cape  Bald  in  the  southern  side.  It  is 
not  often,  said  Mr.  Johnston,  that  local 
observers  have  the  opportunity  of  visit- 
ing this  remote  spot,  but,  in  the  hoi>e 
that  others  may  aid  in  throwing  more 
light  on  this  interesting  geological  prob- 
lem, he  had  si>eoially  drawn  the  atten- 
tion of  the  members  of  the  Boyal  Society 
of  Tasmania. 

Mr.  L.  Bodway  read  two  very  carefully 

?»repafed  papers,  dealing  with  some  fungi 
ound  occurring  in  Tasmania. 

Bisoussion  followed  at  the  close  of  each 

Eaper,  the  Bishop  of  Tasmania,  Messrs. 
I.  Bodway,  A.  O.  Green,  and  others,  tak- 
ing part. 

A  vote  of  thanks  to  the  authors  of 
papers  was  proposed  by  the  chairman. 

The  session  of  1908  then  closed. 
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ABSTRACT    OF    PROCEEDINGS,    MAY,    1904. 


The  monthly  meeting  of  the  Eoyal  80- 
-oiety  of  Tasmania  was  held  on  Moniday 
ievening.  His  Excellency  the  Lieut.-Go- 
vernor.  Sir  John  Dodds,  presided.  There 
was  a  large  attendance  01  members  and 
mjembers'  friends,  many  ladiee  being  pre- 
sent. • 

Mr.  Thos.  Stephens  said  it  was  his  duty 
as  well  as  his  privilege,  as  senior  vice- 
president  and  the  eldest  member  of  the 
Council  present,  to  bid  His  Excellency 
welcome.  They  regretted  very  much  tue 
lose  of  their  late  president.  Sir  Arthur 
Havelock,  but  they,  a^  fellows  of  the 
Royal  Society,  weie  only  too  glad  to  wel- 
come, in  his  place,  one  who  had  filled 
the  pame  chair  before,  and  one  who  had 
always  taken  a  lively  intere&t  in  the  busi- 
ness of  the  society.      (Applause.) 

Sir  John  Dodds  said  he  thanked  mem- 
bers most  gratefully  for  the  kind  words 
of  welcome  which  Mr.  Stephens  had 
spoken  to  him  on  their  behalf.  He  as- 
sured them  that  he  accepted  the  words 
-of  welcome  with  feelings  of  gratification, 
having  the  knowledge  that  tney  thought 
what  he  had  been  able  to  do  was  worthy 
of  comment  in  ^hat  wa.y.     (Applause.) 

An  apology  was  received  for  the  ab- 
sence of  Bishop  Mercer. 

New  Members. 
.Dr.  Elkington,  Dr.  Gerard  Smith,  ajid 
Mr.  £.  C.  Anthony     were    unanimously 
elected  members. 

Paper. 
Dr.  Elkington  read  a  paper  on  aome 
Relations  of  Insects  to  Human  Disease." 
He  said  the  subject  upon  which  he  ^ad 
been  asked  to  address  them  was  one 
which  had,  within  the  past  six  years, 
produced  a  profound  alteration  in  several 
branches  of  science.  In  Tasmania  they 
were,  fortunately,  free  from  those 
scourges  of  hnmanity  which  were  known 
to  depend  for  their  spread  upo>n  the 
Agency  of  insect  life,  but  even  with  ua 
the  problem  was  not  wholly  one  of  out- 
side interest,  as  he  would  endeavour  to 
show  in  relation  to  typhoid.  In  L~.is 
case,  however,  the  method  of  conveyance 
was  pureljr  mechanical,  being  due  to  par- 
ticles of  infected  matter  clinging  to  t^ue 
legs  and  body  of  flies  and  other  insects, 
and  subsequently  deposited  upon  food 
material,  whence  it  was  taken  into  t.jie 
alimentary  canal  of  tbe  victim.  It  was 
advisable  therefore  to  clearly  distinguish 
between  the  two  methods  by  which  in- 
sects play  a  part  in  spreaaing  disease 
amonprst  human  beings;  whether  (a)  as 
carrying  agents  ipure  and  simple,  the  in- 
fecting  agent  undergoing  no  change,  and 
not  being  dependent  on  the  insect  in  any 
way;  and  (b)  as  bolts  intermediary  or  de- 


finitive, the  infective  organism  being  d^ 
pendent  upon  the  insect,  and  undergoing 
an  extra-corporeal  phase  of  development 
in  its  tissues.  The  first  group  was  of  -.9- 
tinct  importance  from  the  sanitarian's 
point  of  view,  as  it  taught  ns  to  guard 
against  a  real  danger  in  times  of  preva- 
lence of  certain  infectious  diseases,  uut 
the  Eiecond  one  far  outweighed  it.  In 
the  second  group  fell  some  of  the  chief 
scourges  of  mankind^  in  tropical  regions 
at  anjr  rate,  and  of  these  the  greatest  was 
malaria.  Next  to  tuberculosis,  malaria 
was  probably  the  greatest  cause  of  deaia, 
and  of  ill-health,  with  which  mankind 
had  to  contend.  The  proof  of  the  con- 
veyance of  malaria  by  the  agency  of  cer- 
tain species  of  mosquitoes  was  to  thoae 
who  knew  what  the  disease  ideally  meant, 
a  fact  of  startling  importance,  presaging 
the  approach  of  «£Fective  means  of  check- 
ing an  enemy  which,  in  the  year  1887 
alone,  laid  75,821  Britis^h  soldiers  by  the 
heels  in  hospital,  out  of  a  total  strength 
of  176,000  odd  in  all  India.  He  need 
hardly  remind  them  how  nobly  the  pro- 
mise of  that  great  discovery  had  been 
fulfilled,  how  "the  white  man's  grave" 
of  former  years  had  become  the  wnice 
man's  sanitorium,  and  how  it  was  now 
possible  for  the  march  of  Anglo-Saxon 
civilisation  to  progress  in  plaoes  where, 
even  six  years  oack,  a  newcomer  could 
count  his  reasonuble  expectation  of  life 
on  the  fingers  of  one  hand.  Tropical 
medicine  had  assumed  such  great  propor- 
tions that  it  practically  formed  the 
pivot  upon  which  turned  the  whole  ques- 
tion 01  European  colonisation  in  Lae 
tropics,  and,  practically  speaking,  tropi- 
cal medicine  was  very  largely  based  up- 
on the  spread  of  disease  by  insects.  Tuere 
freedom  from  malaria  practically  meant 
freedom  from  ill-health.  Havana  had 
been  cleared  of  that  fell  disease  in  90 
days,  after  it  had  had  an  uninterrupted 
reign  of  140  years.  The  discoveries  that 
bad  been  made  were  he  trusted,  but  a 
foretaste  of  those  which  were  to  come. 
The  work  of  Manson,  Ross,  McCalium, 
Reid,  and  others  had  revolutionised  the 
methods  of  research  into  human  disease, 
and  there  was  little  doubt  that  we  were 
on  the  verge  of  further  great  discoveries, 
in  which  the  lower  form  of  life  would  be 
found  to  play  an  essential  part  in 
diseases  affecting  mankind.  Dr.  Elking- 
ton, with  the  aid  of  lantern  slides, 
thrown  on  the  screen  by  Mr.  Nat  Old- 
ham, indicated  the  manner  in  which  the 
discoveries  were  made,  and  showed  how  it 
was  ascertained  that  the  dappl-ed-winged 
mosquitoes,  which  laid  boat-%naped  eggs, 
and  had  the  oval  cells  in  the  stomach 
walls,  were  the  developing  parasites  of 
remittent  malarial  fever.  That  mos- 
quito belonged  to  the  genus  anopheles,  be^ 
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ing  distingnished  from  the  innooent  culeK 
epecies.  He  illustrated  the  difference, 
and  «aid  he  had  not  come  across  a  mem- 
ber of  the  gienus  in  Tasmania,  and  though 
one  species  had  recently  been  described 
in  Victoria  he  had  not  come  across  any 
in  that  State,  though  he  had  made  aa 
examination  of  a  large  number.  ine 
mosquito  might  be  killed  by  fumigation 
with  sulphur  or  pyrethum  powder.  That, 
however,  was  an  incomplete  way,  as  since 
the  anopheles  bred  by  preference  in  small 
puddles  and  shallow  stretches  of  weedy 
swamp,  or  slowly  moTiug  water  free  from 
small  fish,  its  destruction  was  rather  an 
engineering  than  a  medical  question. 
Much  might  be  done  by  pouring  kerosene 
or  paraffin  on  the  surface  in  the  propor- 
tion of  about  a  tablespoonlul  to  every 
square  yard  of  surface,  so  as  to  form  a 
thin  film,  which  clogged  the  air  tubes  of 
the  larvee  and  pupse,  and  al€0  probably 
killed  the  adult  female  while  depositing 
eggs.  That  remedy  would  be  found  effi- 
cient by  those  who  were  worried  by  the 
local  culices,  which  evinced  a  blood- 
thirsty disposition,  in  New  Town,  at  any 
rate.  Culex  and  anopheles  larvee,  which 
were  known  to  every  boy  as  the  "wrig- 
glers^'' were  found  in  every  tank  and 
pool  m  fairly  warm  weather.  All  species 
of  anopheles  did  not  carry  malaria.  Cu. 
lices  were  especially  fond  of  email  coUeo- 
tions  of  water,  in  pots  and  tanks  •—  the 
saucer  of  a  flower-pot  on  a  window-sill 
might  provide  sufficient  moequitees  to 
make  the  inmates'  life  a  misery  while 
an  ordinary  400gal.  tank  would  stock  a 
neighbourhood.  The  notoriously  malari- 
ous localities  of  Sierra  Leone  and  Free- 
town, formerly  known  as  "the  White 
Man's  grave,"  had.  comparatively  speak- 
ing, been  tamed  into  health  resorts  with- 
in two  years  of  organised  effort  against 
mx)«quitoes,  and  in  Ismalia,  a  previously 
notoriously  malarial  town,  the  average 
number  of  oases  had  been  reduced  from 
2.000  to  200  per  annum  by  one  season's 
work.  Practically,  there  were  no  fresh 
cases  of  malaria,  once  the  work  was  got 
going,  and  it  was  now  possible  to  Bleep 
there  in  safety  without  a  mogquito  net, 
probably  for  the  first  time  in  the  history 
of  the  town.  To  sum  up  the  points,  which 
he  briefly  indicated,  the  following  facts 
had  to  be  considered  wherever  malaria 
had  to  be  dealt  with: — There  was,  firstly, 
a  blood  parasite  which  was  the  cause  of 
the  di9ea.se,  and  next  cam«  a  particular 
genus  of  mosquito,  whose  tissues  afforded 
the  only  place  wherein  this  parasite  could 
complete  it«  life  cycle.  Malaria  could  be 
conveyed  from  man  to  man  by  injecting 
blood  in  which  the  organism  was,  but 
that  need  not  be  considered  in  practice. 
Therefore,  in  tackling  the  question  of 
stamping  out  malaria  they  naturally  at- 
tacked the  mosquito.  TEie  adult  insect 
mis(ht  be  guarded  against  by  moi>quito  cur- 
tains, and  other  measures,  to  prevent  its 


biting.  The  connection  of  yellow  fever 
with  Havana  was  almost  proverbial.  The* 
aver€ige  number  of  deaths  from  that  dis- 
ease alone  was  lully  over  800  in  each 
year,  and  it  had  been  estimated  that  som»' 
6,000  persons  died  of  that  disease  in  1887 
and,  in  addition,  the  island  of  Cuba,  ana 
adjoining  parts  of  Brazil,  acted  as  an. 
endemic  focus  whence,  at  various  times, 
the  difiease  eprfad  to  many  parts  of  th^ 
world,  including  Spain,  Africa,  and  even 
England.  In  Rio,  from  1868  to  1900,  over 
40,000  people  died  of  it.  The  Southern. 
States  of  America  had  also  suffered  dread- 
ful visitations  from  it,  so  that  we  may 
easily  understand  why  "Yellow  Jack"  wa» 
a  decaded  name  throughout  South  Amer* 
ica,  the  West  Indies,  and  the  Southern. 
United  States.  With  the  opening  of  the 
Panama  Canal,  and  the  conseqaent  short, 
ening  of  the  voyage  from  these  localities 
to  Australia,  and  the  Far  East,  it  was 
very  probable  that  yellow  fever  would  be 
introduced  to  this  side  of  the  world. 
Three  or  four  years  ago  sanitarians     re- 

garded  this  possibility  with  awe  and  fore- 
oding;  to-day  they  looked  upon  it,  cer- 
tainly, as  a  serious  problem,  but  as  one 
which  would  give  emphatically  little 
trouble,  compared  to  the  introduction  of 
a  few  cases  of  small-pox.  Referring  to 
sleeping  sickness.  Dr.  Elkington  «aid  re- 
searches made  by  Dr.  Castellani  and 
others  showed  that  the  conveying  agent 
in  that  case  was  the  tsetse  fly,  previously 
well-known  for  the  fatal  effects  of  its  bite 
on  horses  and  cattle,  but  only  lately 
known  to  be  connected  with  disease  in 
human  beings.  The  curative  agent  ap- 
peared to  be  a  form  of  organism  known 
as  trypanosome,  or,  as  it  should  be  more 
correctly  termed,  a  herpetomonas,  which- 
lived  in  the  blood  and  fluids  of  the  yic> 
tim.  Dr.  Elkington  next  touched  upon 
the  presence  of  plague  in  Australia,  and 
said  there  was  a  growing  tendency  on  the 

Sart  of  those  who  had  to  deal  with  the 
isea^ae  to  regard  more  and  more  suspici- 
ously the  flea.  A  good  deal  of  work  had 
been  done  on  those  insects  of  late  years, 
and  more  than  130  distinct  species  of  fleas 
had  been  classified,  and  new  ones  were 
ooming  into  knowledge  month  after 
month.  Plague  was,  oertainly,  a  disease 
of  locality,  and  especially  tended  to  in- 
fect those  who  sleep  in  such  a  locality, 
sparing  those  who  move  actively  about 
during  their  visits,  and  sleep  or  rest  else- 
where. It  chose  dark,  squalid,  vermin 
haunted  vicinities,  and  avoided  to  a  great 
extent  any  well-lighted  places.  Plague 
did  not.  apparently,  thrive  in  the  soil,  nor 
was  it  known  to  enter  the  body  with  the 
food,  in  human  cases  at  least.  In  the 
ordinary  form  —  excluding  pneumonic 
plague — it  entered  by  the  skin,  and  in  the 
bubonic  form,  it  oertainly  entered  in  the 
lymphatic  area,  drained  by  the  first  af- 
fected gland.  Water  played  no  part  in 
its  dissemination.    Referring  to  the  house* 
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£y.  Dr.  Elkington  remaxked  th&t  it  was 
ubiquitous  in  its  habits,  and  unpleasant 
in  its  history  and  associations,  and,  under 
experiments,  it  had  been  proved  capable 
of  conveying  on  its  feet  and  bodv  the 
^erms  of  disease.  In  a  more  enligntened 
age  the  housewife  would  regard  flies  with 
the  same  horror  and  disgust  as  she  now 
regarded  bugs  and  fleas.  He  had  little 
doubt  that  domestice  flies,  so-called,  were 
responsible  for  a  fair  proportion  of  cases 
of  communicable  disease,  especially,  per- 
haps, of  typhoid  fever.  Its  possibilities, 
however,  did  not  end  there.  Diseases 
especially,  perhaos  small-pox,  might  be 
readily  conceived  as  spreaa  by  that 
jneans.  He  confessed,  in  fact,  to  a  doubt 
JM  to  wfiether  the  real  cause  of  the  aerial 


connections  ol  small-pox  was  not  partly 
or  wholly  due  to  insect  life. 

On  the  proposition  of  Sir  John  Dodds,  a 
hearty  vote  of  thanks  was  accorded  to  Dr. 
Elkington,  and  to  Mr.  Plate,  for  lending 
works  of  art  to  the  society. 


An  Ancient  Tree. 

Mr.  B.  M.  Johnston  exhibited  a  speci- 
men of  a  piece  of  a  tree  which  had  been 
found  embedded  in  the  rocks  near  Barnes 
Bay  (Southern  Tasmania).  He  said  the 
trunk  of  th^  tree  from  which  the  speci- 
.  men  was  taken  was  from  15  to  20  million 
years'  old.  and  was  about  12ft.  long  and 
18in.  to  20in.  in  diameter. 
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ABSTRACT    OF    PROCEEDINOS,    JUNE,    1904. 


The  monthly  meeting  of  members  of 
this  society  was  held  in  the  society's  room 
at  the  Museum  on  the  evening  of  Mon- 
day, June  13.  His  Excellency  the  Lieut.- 
Governor,  Sir  John  Dodds,  K.C.M.G., 
C.J..  presided,  and  amongst  those  present 
were  the  Priyate  Secretary  (Mr.  F. 
Dodds).  the  Chief  Secretary  (iion.  Dr. 
McCall),  Mr.  R.  M.  Johnston.  I.S.O..  Dr. 
GeraM  Smith,  Mr.  B.  Shaw.  Mr.  G.  E. 
Moore,  and  the  secretary  (Mr.  A.  Mor- 
ton). Apologias  for  absence  were  intimat- 
ed from  Colonel  Legge  and  Mr.  E.  A. 
Counsel. 

His  Excellency  said :  Before  I  call  upon 
Mr.  R.  M.  Johnston  to  read  his  paper,  I 
propose  to  perform  a  very  pleaaant  duty 
that  has  been  entrusted  to  me.  1  have 
been  asked  to  express,  on  behalf  of  tiiis 
society,  of  which  Mr.  Johnston  is  a  vioe- 
president  and  distinguished  member,  the 
gratification  with  which  it  received  the 
announcement  that  his  long  and  most 
valuable  servicee  to  the  State  had  been 
recognised  by  his  Sovereign,  who  had  con- 
ferred upon  him  the  Imperial  Service 
Order.  This  Order  was  instituted  by 
King  Edward  VII.  on  June  26,  1»U2,  with 
a  view  of  recognising  faithful  aad  meri- 
torious service  rendered  by  members  of 
the  administrative  branches  of  the  Civil 
Services  of  the  various  parts  of  tne  iiim- 
pire.  It  consists  of  the  Sovereign  and  the 
Prince  of  Wales  and  425  companions,  ^mm 
for  the  Home  Civil  Service,  and  liZS  for 
the  Civil  Services  of  the  colonies  and 
Protectorates.  If  we  just  think  that  of 
the  enormous  number  of  persons  employ- 
ed in  the  various  colonial  Civil  Services 
throughout  our  great  Empire,  only  175 
can  become  Companions  of  the  Order,  we 
shall  realise  how  great  is  the  distinction 
that  Mr.  Johnston  has  won  for  himeslf. 
The  badge  of  the  Order  is  a  medallion  of 

fold  and  enamel,  bearing  on  one  side  the 
mperial  and  Royal  cypher,  ond  on  the  re- 
verse "For  faithful  service,"  both  exe- 
cuted in  dark  blue  enamel  on  a  plaque, 
or  shield,  of  gold,  surrounded  by  a 
wreath  of  laurel,  surmounted  by  the  Im- 
perial Crown.  We  are  very  glad  indieed 
that  Mr.  Johnston  has  received  this 
proud  distinction,  becaaise  we  know  how 
justly  it  is  deserved.  Mr.  Johnston's  ser- 
vices  to  this  State  rank  amongst  the 
highest,  because,  in  addition  to  their  in- 
trinsic value,  they  have  been  unceasing 
and  patriotic.  Coming  to  Tasmania  nearly 
35  years  ago  from  Scotland,  that  country 
which  has  given  so  many  splendid  men 
to  the  service  of  the  Empire,  Mr.  John- 
ston has  devoted  himself  since  with  un- 
flagging zeal  and  energy  to  the  advance- 
ment of  the  interests  of  this  State.  He 
has  thrown  himself  into  his  work  with  a 
disregard  for  all  personal  considerations, 
and  his  example  of  unselfish  devotion  to 
his  duties  and    his    high    character  have 


exercised  a  beneficial  influence  in  the  ser- 
vice to  which  he  belongs.  Tempting  offers 
of  more  lucrative  employment  in  other 
States  have  been  refused  by  him.  He  has 
been  true  to  Tasmania,  and  faithful  to 
her  service  in  the  highest  degree.  The 
simple,  yet  expressive  legend,  .fc'or  faith- 
ful service,"  inscribed  on  his  Order,  most 
aptly  recognises  his  merit.  But  Mr. 
Johnston's  labours  have  not  been  confined 
to  the  routine  of  his  official  work.  He 
has  been  indefatigable  in  the  cause  of 
science.  No  member  of  this  society,  from 
its  inauguration  in  the  year  1813,  has 
contributed  a  greater  number  of  original 
papers  than  Mr.  Johnston,  many  of  thenk 
being  most  valuable.  He  has  taken  us 
over  a  wide  range  of  scientific  knowledge, 
and  has  treated  of  natural  history, 
botany,  geology,  palaeontology,  economics 
and  other  subjects.  Probably  his  greatest 
achievement  is  the  splendid  work,  en- 
titled "The  Geology  of  Tasmania,"  v-as 
first  complete  treatment  of  the  subiect 
ever  published.  It  gives  us  the  result  of 
vears  of  patient  investigation  of  the  geo- 
logical formations  of  the  island,  and  is  a 
monument  of  the  author's  untiring  in- 
dustry and  proficient  scientific  knowledge. 
On  its  publication  it  was  most  favour- 
ably received  by  leading  English,  Euro- 
pean, and  American  geologists.  Professor 
Judd,  one  of  the  most  eminent  of  living 
English  geologists,  thus  speaks  of  this 
important  work  in  the  pages  of 
"Nature":— "But,  quite  independent 
of  the  scientific  value  of  the 
work,  which,  as  we  have  seen,  is 
certainly  very  great,  we  think  the  Go- 
vernment and  people  of  Tasmania  are  to 
be  congratulated  upon  the  character  of 
this  remarkable  and  handsome  volume. 
It  aims  at    being,  above  all     things,  of 

Sractical  use,  and  its  great  object  is  to 
irect  the  attention  of  colonists  to  ques- 
tions of  pressing  interest  and  import- 
ance. It  is  not  often  that  the  wants  of 
the  general  public  and  of  the  scientifio 
specialist  have  been  so  admirably  met, 
or  that  a  book  has  been  produced  which 
la  at  the  same  time  accurate  and 
thorough  in  its  treatment  of  technioal 
questions,  while  it  is  not  wanting  in  the 
more  elementary  details  required  by 
those  who  have  not  had  the  advantage  of 
a  scientific  training."  This  being  the 
kind  of  service  rendered,  is  it  not  fitting 
that  the  society  that  has  received  so  much 
from  him  should  ungrudgingly  express 
its  pleasure  at  the  distinction  to  which 
he  has  attained.  I  have  not  mentioned 
Mr.  Johnston's  personal  qualities^  be- 
cause it  is  unneceaaary.  Th^  are  widely 
known  and  appreciated,  but  1  should  like 
to  say  that  the  actions  of  his  life  appear 
to  me  to  be  governed  by  those  principles 
of  justice  a^  kindness  towards  others 
which   God  has  established  as  the  only 
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true  gaidee  of  hamAn  conduct.  Mr. 
Johnston,  I  oflPer  you,  on  behalf  of  the 
society,  its  most  grateful  thanks  for  all 
you  nave  done  for  it,  and  its  wannest 
congratulations  on  the  honour  mat  has 
been  conferred  upon  you.      (Applause.) 

Mr.  R.  M.  Johnston  briefly  returned 
tbanks. 

Social  Equality. 

Mr.  R.  M.  Johnston,  I.S.O.,  read  a 
lengthy  paper  on  "Observations  Regard- 
ins  Some  Economic  Aspects  of  the  Eisen. 
ach  Social  Equality  Programme.*'  The 
conclusions  arrived  at  from  his  figures,  he 
said,  showed  that  wealth  available  for 
CM)nsumption  and  enjoyment  was  more 
equitably  distributed  than  was  generally 
supposed ;  and  whatever  might  oe  its  ex- 
isting inequalities  and  defecte,  it  wias  im. 
measurably  superior  to  any  scheme  of 
communism  or  collectivism  that  had  ever 
been  attempted  or  formulated.  The  pro- 
l^ramme  of  the  trades'  unions  and  the  more 
intelligent  of  the  Labour  Party  in  the 
United  Kingdom  and  Australia  were  an- 
tagonistic to  all  the  extreme  communistic 
ideak  of  socialists.  They,  of  course,  ad- 
vocated an  extension  of  the  idea  of  State 
censorship  of  the  more  important  branch, 
es  of  industry;  but  it  was  on  individual- 
istic lines  strictly,  and  not  communistic — 
liberty,  responsibility,  skill.  e£Fective  la- 
bour, and  reward  in  accordance  with  abil- 
ity, had  ever  been  ideals  of  the  best  repre. 
sentativefi  of  labour  in  England  and  in 
these  colonies. 

Mr.  K.  L.  MurrajT  moved  the  postpone- 
ment of  the  discussion  on  Mr.  Johnston's 
paper  till  next  meeting  of  the  society.  He 
said  that  socialism  was  very  little  under, 
stood,  and  if  the  paper  just  read  were 
widely  distributed,  it  would  do  much  to 
spread  a  knowledge  of  the  subject.  It  had 
very  much  increased  his  knowledge,  and 
he  was  sure  it  would  do  the  same  for  any- 
one  wtio  studied  Industriously. 
'  Mr.  A.  O.  Qreen  seconded  the  motion, 
which  was  agreed  to. 

Preservation  of  Native  Animals. 

The  Secretary  read  some  notes  forward- 
ed bv  Mr.  J.  F.  Mather  to  the  Minister  ol 
Lanos  (Hon.  C.  Lyne)  with  reference  to 
the  reservation  of  Crown  lands  at  Sohou- 
ten  and  Freycinet  Peninsula  for  the  pre- 
servation of  native  fauna  and  flora.  Mr. 
Mather  wrote:— -"The  desirability  of  set- 
ting apart  lands  for  acclimatisation  pur- 
poses has  frequently  claimed  public  atten. 
tion;  but  up  to  the  present  time  very 
little  thought  has  been  bestowed  upon  the 
necessity  for  preserving  our  Tasmanian 
fauna ;  yet  the  emu  is  no  longer  found  on 
the  Tasmanian  plains,  and  the  forester  is 
rapidly  disappearing,  whilst  the  black 
opossum  has  been  so  persistently  hunted 
that  it  seems  likely  to  also  become  'a  lost 
Tasmanian  race.'  In  the  interests  of 
science,  to  say  nothing  of  Tasmanian  set- 


timent,  our  Government  should  devote  at 
least  one  portion  of  this  island  to  the  pre- 
servation of  native  animals.  And  seeing 
that  we  have  now  a  Ministry  composed  of 
Tasmanian-born  Britishers,  the  opportu- 
nity appears  to  be  favourable  for  again 
pressing  the  suggestion  for  a  Government 
reserve  for  the  purpose  above  mentioned. 
There  is  one  locality  exceedingly  well 
adapted  for  the  end  in  view,  viz..  Frevcin- 
et's  Peninsula  and  Schouten  Island. 
Scarcely  anv  of  the  land  is  alienated  at 
present,  and  nearly  every  variety  of  exist- 
ing Tasmanian  fauna  is  there  represent- 
ed. Moreover,  the  lagoons  near  Hazard 
Island  are  breeding  places  for  the  black 
^wan,  and  Schouten  island  is  the  habitat 
of  many  kinds  of  opossum.  The  soil  has 
very  little  commercial  value,  whilst  for 
picturesque  scenery,  delightful  walks,  and 
opportunities  for  fishing,  the  position  is 
unrivalled  as  a  tourist  resort.  In  order 
to  ascertain  how  much  fencing  would  be 
required  to  kep  animals  on  Freycinet  Pe> 
ninsula,  two  members  of  a  tourist  party, 
on  March  6,  1904  stepped  the  distance  be- 
tween  Meredith  Fishery  Bay,  on  the  west- 
ern side,  to  Sleepy  Bay,  on  the  eastern 
side.  Starting  from  a  poiu^  on  the  sand 
bank,  east  from  Swansea,  the  two  tourists 
decided  to  walk  a  course  east  half  north 
along  the  southern  edge  of  a  maush,  which 
was  then  practically  under  water.  At  900 
yards  rising  ground  commenced,  and  there 
was  a  ffradaal  slope  until  the  saddle  was 
reachea  at  1,300  yards,  the  probable 
height  being  150ft.  above  sea  level.  De- 
scending thence  for  220  yards,  the  line  ter- 
minates on  the  granite  cliffs  of  a  head- 
land, about  the  middle  of  Sleepy  Bay, 
whioh  cliffs  are  about  60ft.  hixh.  From 
the  point  at  which  the  line  strikes  Sleepy 
Bay  Coast  the  Lemon  Rock  is  S.E.  one 
point  S.,  and  the  northern  head  of  Wine, 
glass  Bay  S.E.  by  S.  half  S..  whilst  the 
northern  head  of  Sleepy  Bay  lies  due 
east.  The  termination  of  the  line  on 
Sleepy  Bay  may  require  about  6ft.  of  ma- 
sonry to  make  this  point  quite  secure,  and 
from  the  starting  place  on  Meredith  Fish- 
ery  Bay  there  may  be  necessary  about  200 
yards  ol  fencing  to  the  rocks,  where  the 
water  is  deep.  It  is  proposed  to  put  up  a 
6ft.  wire  fence  using  two  widths  of  3ft. 
rabbit-proof  netting.  The  line  is  not  ob- 
structed with  timber,  though  there  are 
plenty  of  trees  suitable  for  poets  in  the 
immediate  yioinitv,  and,  apparently,  there 
will  be  no  difficulty  in  digging  post  holes 
along  the  line  indioabed.'*^ 

The  Secretary  also  read  a  reply  from 
toe  Minisrter  of  Lands,  in  which  ne  stated 
he  was  prepared  to  accede  to  Mr.  Mather's 
request,  and  was  giving  the  necessary  in- 
etructions  to  the  Secretary  for  Lands  to 
arrange  for  the  withholdin<9  from  sale  and 
selection  the  land  mentioned.  Mr.  Mor- 
ton added  that  this  was  the  only  State  in 
Australia  that  had  not  taken  steps  for  the 
preservation  of  its  native  fauna  and  flora. 
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Mr.  J.  F.  Mather  gave  a  description  of 
his  visit  to  Freycisiet  Peninsula  and 
Schouten  Island,  and  Mr.  J.  W.  Beattie 
showed  some  excellent  views  of  Freycinet 
Peninsula  and  Sohooten  Island. 

Votes  of  Thanks. 

His  Excellency  moved  a  vote  of  thanks 
to  the  gentlemen  who  had  read  papers, 


and  to  Mr.  Beattie  for  his  interesting  ex- 
hibition of  views.  He  expressed  the  hope 
that  the  movement  set  on  foot  by  Mr. 
Mather  would  be  of  a  more  permanent 
character  than  the  effort  made  some  years 
ago  to  establish  a  reserve  for  a  similar 
purpose  on  Franklin  Island. 

The  vote  was  heartily  accorded,  and  the 
meeting  terminated. 
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ABSTRACT    OF    PROCEEDINOS,    JULY    llth,    1904. 


The  monthly  meeting  of  the  Boyal 
Society  of  Tasmania  was  held  at  the 
society's  room  on  Monday  evening.  The 
Bishop  of  Tasmania,  Dr„  Meroer,  occu- 
pied the  chair,  and  among  thoee  present 
were  Dr.  T.  M.  flocken,  F.L.S.,  of  New 
Zealand,  Sir  Adye  Douglas,  Mr.  R.  M. 
Johnston,  I.S.O.,  Mr.  Bernard  Shaw,  Mr. 
L.  Bodw^y,  and  the  bon.  secretary  (Mr. 
A.  Morton).  An  apology  for  absence  was 
received  from  His  Excellency  the 
Lient.-Govemor,  Sir  John  Dodds. 
K.C.M.G. 

The  collection  of  Meissonier's  artists' 
engravings  left  to  the  Art  Gallery  by  the 
late  Mr.  C.  J.  Barclay,  and  some  Japan- 
ese paintings  and  embroidery  work 
brought  from  Japan  by  Mrs.  Hocken 
were  on  view,  and  were  greatly  admired. 

The  Late  Mr.  C.  J.  Barclay. 

The  Chairman  said  that  before  proceed- 
ing  with  the  business,  he  wished  to  refer 
to  a  late  member  of  the  Con  noil  of  the 
Society,  Mr.  C.  J.  Barclay.  Since  the 
last  meeting  of  the  socie^  that  gentle- 
naan  had  pa^ed  away.  Mr.  Barclay  had 
been,  although  he  had  not  had  the  plea- 
sure of  knowing  him  especially  in  con- 
nection with  this  society,  for  many  years 
connected  with  it.  He  was  elected  a 
Fellow  of  the  society  on  the  10th  of  Janu* 
ary,  167S,  more  than  30  years  ago.  He 
had  always  taken  a  keen  interest  in  this 
iafltitution,  and  he  had  bequeaithed  a 
Large  collection  of  Meissonier's  artiets' 
proof  engravings.  It  was  a  most  valu- 
able gift;  not  only  were  they  splendid 
eagravings  themselves,  but  the  collection 
was  one  ol  the  msot  valuable  gifts  of  art 
ever  presented  to  their  institution,  end 
whem  placed  in  the  gallery  could  n<yt  fail 
to  be  appreciated  by  the  public.  He 
was  0ure  ne  spoke  for  all  connected  with 
the  society  when  he  ezpxeesed  the  pro- 
found regret  at  the  loss  they  had  eua- 
tained  in  the  death  of  Mr.  Barclay. 
(Hear,  hear.) 

New  Member. 

Bev.  Herman  Ritz,  M.A.,  waa  elected 
a  member  of  the  society. 

Social  Equality. 

Mr.  B.  M.  Johnston  further  elucidated 
his  paper  read  at  last  meeting  on  "Ob- 
servations regarding  some  economic  as- 
pects of  the  Eisenach  social  equality  pro- 
blem." The  discussion  was  further  ad- 
journed till  next  meeting  of  the  society. 

Japan:  Its  People  and  Industries. 
Dr.  Hocken  delivered  an  interesting  ad. 
dress  on  this  subject.      He  said:   Whilst 


entirely  appreciating  the  compliment  of 
being  asked  to  make    a  few  remarks  on 
the  i<'orestry  Department  of  Japan,  I  feel 
that  they  are  scarcely  worthy  to  be  plac- 
ed  before  your  Royal  Society,   inasmach 
as  the  notes  and  references  I  made  were 
packed  away  some  time  ago  with   other 
material,   and     forwarded    to     Dunedin. 
Your  secretary,  however,  soems  always  to 
be  on   the  alert,   and   seeking  whom   he 
may  devour,  and  it  was  he  who  beguiled 
me  into  a   predicament,   from     which   I 
can  only  escape  by  your     conrtesy   and 
forgiveness.      Within  the  last  three  years 
I  have  twice  visited  Jaipan,  and  a  word 
or  two  upon  certain  features  of  that  in- 
teresting country  may  interest  you,  and 
will  not  be  entirely  astray  from  our  sab* 
ject.      It  is  but  a  short  fifty  years  ago 
sinoe  the  American     Commodore     Perry' 
knocked  at  the    gates    of  Japan— I  had 
almost  said  with  cannon  ball.      To  that 
time  the   country   had   been     almost   se- 
cluded from  commerce  with  the  nations, 
and,  content  in  its  pride  of  ancient  fea* 
dalism   and   curious  semi-civilisation,    it 
stood  aloof  from  them.      But   when,   in 
unmistakable,     nay,     threatening,     tones 
the  outside  world  said  that  this  old  orde? 
must  change,  and  that  Japan,  geographi- 
cally situated  as  it  was,  most  no  longer 
impede  trade  and  progress,  what  was  t^e 
result  P     Just  such  as  our  recently  gained 
knowledge  of  Japanese  character     would 
lead  OS  to  expect.      Tbongh     there  were 
two  parties,  there  was  no  indiiferentisoi, 
laises  faire.    Whilst  one  party  sprang  to 
the  position  at  once,  and  saw  that  the  only 
hope  of  sttfety  and   adranoe  lay  in  ao- 
oepting  Western  methods,  and    entering 
upon  their  civilisation,  the  other,  the  ol4 
warrior  party,  the  Daimios  of  the  Shog«* 
nati.   were  incensed  beyond     measuj^e  at 
the  impudent  threats  of  the     foreigner. 
And  though  the  barrier  was  ihxm  roughly 
broken  down,  and  the  Americans  and  then 
ourselves  began  to  enter,  all  was  violent 
strife  amongst     the     people  themselves. 
Cries  of  "traitor"   were  incessant,   civil 
war  raged.     assasBination    and    murder, 
from  which  many  of  our  own  people  di4 
not  escape,  were  common,  and  it  seemed 
indeed  as  though  the  blessings  of  civilisa* 
tion  were  to  he  anything  but    blessed— 
rather  a  curse.     And  then  those  terrible 
commotions  began  to  cease,  as  they  gene|i- 
ally  do,   and   gradually    from   north    to 
south  the  people     began   to  accept     the 
teachings  of  the  barbarian    in  thorough 
earnest,  and     we    may  date    this     time 
aboat  the  last  25  or  90  years.      Since  then 
their  progress  has  been  nothing  less  than 
marvel lonfl.      Their  constitution  is  simi- 
lar to  ours— representative     government, 
with   an   Upper    and     a  Lower     House. 
Railways  run  through     the  land.      Thci 
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steam  servicee  are  amonget  the  finest  in 
the  world,  notablj  the  Nippon  Yuflen 
Kaisha,  which  trades  fortnigLtly  with. 
London  and  some  European  porus,  and 
monthly  with  Australia,  or,  rather,  did 
until  the  present  war.  Numbers  of  their 
young  men  study  at  the  Tariouis  unlyer- 
sities  in  Qreat  Britain,  America,  and 
the  Continent,  and  those  of  us  who  have 
had  the  pleasure  of  their  acquaintance 
know  what  accomiplished,  well-bred  men 
they  are.  In  the  capital  of  Tokio,  which 
is  one  of  the  largest  cities  in  the  world, 
with  a  population  of  nearly  2,000,000, 
are  now  t-o  be  seen  magnificent  build- 
ings, vieing  with  those  of  any  capital 
whiatsoerer,  dedicated  to  commerce,  art, 
or  government.  This  year  tke  first  elec- 
trio  tram  service  in  the  country  has  been 
introduced,  and  permeates  Tokio  in  every 
direction.  Of  their  courage  and  know- 
ledge  of  the  arts  of  war,  I  need  not  speak 
—the  papers  do  that  every  day.  And  in 
this  connection,  one  must  refer  to  their 
humanity  and  their  perfect  system  for 
the  treatment  of  sick  and  wounded, 
equalling,  if  not  surpassing,  our  own 
amongst  the  nations.  BLappy,  I  think, 
are  we  in  having  formed  a  compact  or 
treaty  with  such  a  nation.  Whatever 
be  the  immediate  result  of  the  present 
war,  and  I  have  little  doubt  as  to  that 
result,  nor  have  the  Japanese  themselves, 
it  bids  fair  to  be  in  its  ultimate  results 
the  most  momentous  perhaps  that  the 
world  bw9  ever  seen,  for  it  is  the  first 
trial  of  conclusions  worthy  of  the  name 
between  the  East  and  West.  What  must 
or  may  follow  mu^  give  us  pause.  On 
several  recent  occasions  I  have  heard  the 
isentiment  that  if  the  Japanese  were  suc- 
cessful they  would  suffer  from  what  is 
called  with  particular  vulgarity,  ''swelled 
head,"  and  would  soon  make  an  aggres- 
sive descent  upon  these  ccloniaa.  I  be- 
lieve no  such  thing.  They  are  a  people 
erf  great  modesty,  and  whatever  pride 
they  possess  is  one  to  which  they  are 
well  entitled,  and  which  they  have  thor- 
oughly earned.  Theirs  are  the  arts  of 
peace  and  progress,  and  not  of  aggression, 
and  on  those  lines  they  desire  to  proceed 
unhindered  and  in  quiet.  If  such  dan- 
ger is  in  store  we  must  look  for  it  from 
the  adjoining  Chinese,  when  they  have 
cast  off  their  inertia,  and  feel  the 
strength  of  their  numbers.  Have  we  de- 
served well  of  the  Japanese?  Look  at 
our  recent  attitude  in  Australia  towards 
them,  where  they  have  been  forbidden  to 
put  foot,  and  have  been  classed  amongst 
the  coloured  races,  as  unworthy  to  mix 
with  us.  and  as  the  *'yellow  peril."  They 
feel  such  insults  keenly,  and  properly  so, 
too.  Often,  and  with  shame,  have  I 
heard  their  remarks  on  such  treatment, 
and  as  constantly  have  rejoined  that  the 
lowest   and    most  ignorant    alone     utter 


these  sentiments,  thoise  who  have  no  idea 
what  true  democracy  is,  but  who  follow 
its  present  debased  imitation.  But 
what  astonished  me  more  than 
all  amidst  this  great  nation  was 
their  eduoational  system.  Throughout 
the  country  State  schools  are  dispersed, 
based  largely  on  our  own  system;  the 
stacDidards  are  in  use,  and  wherever  prac> 
ticable  English  is  tatight,so  that  very  soon 
it  will  be  difficult  to  find  individuals  who 
are  unable  to  read  at  least  English.  In 
the  bookshops  may  be  found  Japanese 
translations  of  the  best  writers  in  Latin. 
Greek,  English,  French,  and  German. 
Plato  is  side  by  side  with  Herbert  Spen- 
oer.  The  Imperial  University  at  Tokio  ia 
a  marvel,  and  I  sspent  portions  of  thiree  or 
four  days  there.  It  compares  well  with  any 
other  UniverGiity  in  the  world,  though  but 
between  22  or  23  years  old  in  its  advanced 
atate.  It  stamds  in  about  250  acres  of 
ground,  which  once  formed  the  estate  of 
the  great  Eaga  Daimyo.  The  mansion  and 
grounds  have  been,  as  far  as  possibto,  pre- 
served in  their  entirety;  the  old  quaint 
gardens,  ponds,  forest,  and  other  ameni- 
ties. Thus  one  can  wander  a  distance  in 
apparent  privacy  amidst  natural  beauty, 
until  a  cluster  of  handsome  buildings  in 
open  spaoe  breaks  the  scene.  This  passed, 
the  «iame  condition  again  recurs  —  Aresh 
beauty  and  other  clusters.  Thus  are,  iu 
a  measure,  shut  off  from  one  an- 
other the  various  faculties  or  departments 
of  law,  medicine,  engineering,  mining, 
literature,  etc.  Special  buildings  are  set 
apart  for  commerce,  botany,  zoology,  geo- 
logy, ethnology,  bacteriology,  seismology, 
and  other  ologies.  The  library  is  a  mag- 
nificent building,  with  every  facility  for 
study,  and  numbers  more  tham  half  a 
million  volumes,  amongst  them  being  sets 
of  our  own  Australasian  scientifio  trans- 
actions. Yet  the  authors  of  these  great 
deeds  must  not  sully  Australian  sail!  Oh, 
shame!  You  may  notice  that  the  only 
ology  not  in  the  list  is  theology,  and  this 
fact  gives  food  far  a  curious  speculation. 
The  original  Shinto  religion,  which  was 
some  years  ago  reinstated  as  what  we  may 
call  the  Established  Church,  wa*  sap«er- 
seded  1,400  years  ago  by  Buddhism,  which 
was  introduced  Srom  China  by  way  of 
Korea.  Since  that  time,  with  varying  suc- 
cess, the  two  creeds  have  flourished  side 
by  side,  and  still  have  a  shrong  hold  on 
tfce  people,  though  not  so  much  on  the 
more  educated  class.  These,  gathering 
the  best  from  all  nations  with  whom  they 
come  in  contact,  here  draw  a  line,  and 
many  have  adopted  Agnoticism  as  their 
type  of  faith,  or  want  of  it.  They  ar« 
compounded  not  merely  by  the  multi- 
plicity of  our  .sects,  for  these  exist  in  as 
great  numbers  in  Buddhism,  but  by  the 
wide  differences  between  Protestantism 
and  Romani8m,and  by  the  still  wider  and 
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xnope     fandamental     differences   between 
these  two  and  Unitarianiflm,  so  that  ttieir 
judgment  i«  in  a  state  of  snspende.  Quite 
recently  there  has  been  a  movemient  to- 
wards   a  modified    form  of  Christianity, 
perhaps,  on  the  grounds  that  this,  from 
a.   scientific  point   of   view,    is   the   mogt 
evolved     form  of  creed     with  which  the 
world  is  acquainted.    How  e^ngular  if  the 
unbiassed  and  philoeophic^minded  Japan. 
•ese  should  turn  bis  a'ttention  to  theolog- 
ical disquisition!      Without  reference  to 
mj  notes.  I  think  that  there  are  about 
and     about     100    professors  or  lecturers. 
These  are     housed     in  the  best-equipped 
class-rooms,  laboratories,   and  specialised 
museums  it  has  been  my  lot  to  see,  anxi 
the  best  work  is  turned  out.    Many  of  the 
professors,  to  wit,  in  seifonology  and  bac- 
teriology, are     world    leaders      in    their 
-8Ci«nce  and    in   other   departments  their 
names       and       labours      are      perfectly 
well      known     to  scientific      men.      The 
average      yearly      fee      paid      by      stu- 
dents     is  —  and     here    again  I  am  a  lit- 
tle forgetful—about  JBIO,  and  provision  is 
made  in  suitable  cases  for  a  free  course. 
The  industries  of  pisoiculture,  sericulture, 
fruitgrowing,    and   forestry  are   all    here 
scientifically  taught,  and  when  competent 
such   students  are  sent  to  various   parts 
of  the  Empire,  deriving  their  own  liveli- 
hood    and     diffusing      their     knowledge 
amongst  the  workers.  The  forestry  depart- 
ment is  a  very  large  and  important  one, 
yearly  increasing  its  labours,  and  I  had 
the  pleasure     of     spending  an  afternoon 
with  some  of  its  officials.    It  is  houised  in 
a  huge    building    in  Tokio.  three  miles 
from  the  "Cniversity.  and  devoted  to  the 
purpQses  of  an  industrial  museum.  Here 
are  exhigited  specimens  of  every  kind  of 
work  in  which  tbe  Japanese  engage — pot- 
tery, leather,  cloth,  iron,  and  wood  work. 
every  kind  of  fine  art,  and  so  on.    An  ad- 
vantage is  that  prices  are  usually  attach- 
ed,  so  that  visitors  and  purchasers  can  se- 
lect, order^  and  pay  for  for  whatever  they 
desire.     The  department  gives  its  order 
to  the  tradesman,  and  is  itself  the  guar* 
antee  of  excellent  work.    The  forestry  is 
repre«nted  by  specimens  of  every  wood,  to 
which  is  attached  the  fullest  description 
of  its  botanical     character,     suitability, 
ptrain.  cultivation,  and  other  particulais. 
Further  afield  great  work  is  done  in  plant- 
ing  trees,  and  great  care  taken  in  cutting 
down  and  replacing  them.    The  vegetable 
murder,   of  which  we  are  so   constantly 
guilty,  in  burning  off  whole  acres  of  fo- 
rest,  is  forbidden,   and   if   discovered  se- 
verely punished.  Such  should  be  the  case 
here,  despite  the  sophism  that  it  is  good 
ior  the  country,   and   opens  the  way  for 
agricultuire.     As  in   Japan    and   in    Ger- 
many, such  work  as  the  removal  of  forest 
timber  should  be  entrusted  to  the  forest 
ranger,  and  beyond  him  should  be  forbid- 


den under  penalty.  Many  of  the  Japanese 
forest  trees  are  of  gre^t  value,  and 
should.  I  think,  from  the  similarity  of 
the  climate,  do  well  here.  The  Crypto- 
meria.  one  of  the  pines,  may  be  <epecially 
mentioned.  It  is  of  immense  eice.  hand- 
some appearance,  valuable  and  lasting  as 
a  house  and  bridge  timber.  The  Lamas 
camphou-a  is  another  very  valuable  tree, 
and  I  know  that  there  are  many  others, 
but  am  unable  at  this  moment  to  name 
them.  The  large  bamboos— Bambusa— are 
used  in  Japan  for  most  numerous  pur- 
poses, and  are  as  useful  to  them  as  is  the 
New  Zealand  flax  with  us.  This  is  reck- 
oned a  tropioal  or  sub-tropical  plant,  but 
I  have  constantly  seen  it  in  the  most 
flourishing  condition  under  cdrcumstanceg 
of  raw.  damp,  and  oold.  Of  course,  it  is 
one  of  the  functions  of  a  forestry  depart, 
ment  to  oolleot  and  diffuse  all  the  infor- 
mation it  can  regarding  the  growth  and 
suitability  of  plants  for  various  purposes, 
and  it  is  this  function  that  the  Japanese 
officers  are  so  competent  and  anxious  to 
discharge.  I  promised  them  to  do  my 
best  to  oring  about  intercommunication 
wherever  I  went,  and  one  that  would  re- 
dound to  the  mutual  advantage  of  the 
parties.  It  would  also  have  the  further 
effect — no  small  one  —  of  promoting 
friendship  between  this,  one  of  England^s 
colonies  and  themselves.  Already  they 
view  the  English  with  trust  and  liking 
for  their  knowledge,  virtues,  and  jus- 
tice, and  here  is  a  slight  opportunity  of 
extending  this  feeling,  and  of  effacing 
recent  utterances.  I  feel  sure  this  learned 
society  will,  in  accord  with  its  tradi-Mons. 
give  every  aid  to  so  important  and  scisn- 
tific  a  matter,  and  I  snail  formally  ad- 
dress the  Agrtcultural  Society  here  to  the 
same  effect. 

He  concluded  by  paying  a  high  tribute 
to  the  excellent  arrangements  and  man- 
agement of  the  Tasman'ian  Museum  and 
Art  Gallery. 

Mr.  Bodway  said  he  particularly  appre- 
ciated Dr.  Hocken's  remarks  on  the  fo- 
restry of  Japan.  Some  of  them  had  been 
trying  for  a  long  time  to  get  a  forestry 
department  established  in  Tasmania,  and 
they  might  get  one  before  long.  Any  in. 
formation  such  as  that  imparted  by  Dr. 
Hocken  was  therefore  valuable  to  them, 
and  the  outcome  of  it  might  be  that  they 
would  get  valuable  seeds  from  Japan. 

At  the  request  of  Mr.  Morton,  Dr. 
Hooken  agreed  to  forward  from  New  Zea- 
land particulars  regarding  the  new  for- 
estry department  in  that  colony,  and  the 
employment  of  prison  labour  in  connec- 
tion therewith.  Mr.  Morton  explained 
that  the  reason  he  asked  that  question 
was  that  they  had  hopes  of  getting  a  for- 
estry department  in  that  colony,  and  the 
would  help  them  very  con^derably  if  they 
could  get  prison  labour  to  do  the  work. 
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The  Meteorologioel  Service.  The  paper  will  be  printed,  and  circnlat- 

ilir.  H.  C.  Kingamill.  M.A.,  asked  that  *^  ?7  ^^®  information  of  members  of  the 

his     paper     dealing     ^ith  the     proposed  society. 

echeme  of  the  Federal  Meteorological  Ser.  Votes  of  thanks  were  parsed  to  the  mem- 
vice  ehould  be  placed  in  the  hands  of  the  here  who  had  read  and  enbmittad  papers, 
council  to  be  dificussed  at  a  future  meet- 
ing of  the  society. 
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ABSTRACT    OF    PROCEEDINGS,    AUGUST,    1904. 


PRESENCE    OF  H.I.M.S.    LIQUBIA'S 
OFPICEBS. 


The  monthly  meeting  of  the  Boyal  So- 
ciety of  Tasmania  wag  held  in  the  So- 
ciety's rooij^  on  Tuesday  evening,  AagiiBt 
S.  the  Lieatenant-Qovernor,  air  John 
IDodds,  K.Q.M.Q.,  preeiding.  A  party  of 
officers  of  the  Italian  warship  Liguria 
was  present,  in  response  to  an  invitation. 

His  Excellency,  m  opening  the  meet- 
ing, said:— Ladies  and  gentlemen,— As 
the  members  are  aware,  the  Bo^al  Society 
of  Tasmania  was  the  first  scientific  so- 
ciety of  which  her  late  3iaiesty.  Qaeen 
Victoria,  became  patron  in  these  south- 
ern lands.  Its  fonndation  was  the  work 
of  that  great  Arctic  explorer.  Sir  John 
franklin,  and  it  is  fitting,  therefore,  that 
members  of  this  society,  having  become 
aware  that  there  is  a  distinguished 
^ntleman,  with  his  ship,  in  our  port, 
and  who  has  taken  an  active  part  ul 
Arctic  exploration  (having  reached  a 
point  nearer  the  North  Pole  than  even 
Kansen),  should  accord  him  a  hearty  wel- 
come to  our  shores.  I  therefore  express, 
on  your  behalf,  and  on  behalf  of  the  citi- 
zens, the  pleasure  we  all  feel  at  his  visit, 
and  the  gratification  it  affords  members 
of  this  society  at  seeing  present,  at  this 
meeting,  gentlemen  who  are  officens  of 
that  ship  of  the  Royal  Navy  of  Italy.  I 
most  cordially  welcome  them  on  behalf 
of  the  inhabitants  of  this  State.  I 
.understand  that  the  ordinary  business  of 
to-night  will  be  curtailed  somewhat,  so 
that  some  Tasmanian  views  may  be  ez- 
liibited  to  our  distinguished  visitors. 
(Applause.) 

The  Secretary  (Mr.  Alex.  Morton)  read 
4he  following  communication  from  the 
aide-de-camp  to  the  Due  d'Abruszi,  com- 
mander of  H.I.M.S.  Liguria:— His  Royal 
Highness  desires  me  to  express  his  hearty 
thanks  to  ^ou,  and  to  the  members  of  the 
Royal  Society  of  Tasmania,  for  your 
kind  invitation,  and  his  regret  at  being 
prevented  attending  the  meeting,  ^ome 
of  the  officers  will  be  pleased  to  be  pre- 
sent, and  desire  me  to  forward  to  you 
their  kindest  thanks  for  the  invitation." 

New  Member. 
The  Rev.  A.  Brain,  M.A.  (St.  George's), 
was  balloted  for,  and  unanimously  elect- 
ed a  member  of  the  society. 

Federal  Meteorology. 

Mr.  H.  G.  Kingsmill  read  a  paper  on 
federal  meteorology.  He  said  the  mete- 
orological   department  of  the  State    had 


survived  a  good  many  changes.  Now 
that  another  change  was  in  contempla- 
tion, namely,  its  transfer  to  the  Com- 
monwealth, he  thought  it  opportune  to 
bring  the  subject  before  the  society,  with 
the  object  of  considering  how  the  inter- 
ests of  this  State,  and  of  meteorology  in 
general,  were  likely  to  be  affected  by  the 
change.  What  was  there  to  be  trans- 
ferred r  He  answered  by  first  giving  a 
history  of  what  had  been  done.  Mete- 
orological observations  in  Tasmania  were 
b^un  by  fiir  John  Franklin,  in  l^iU,  who 
sent  hom<e  for  instruments,  and  Captain 
Ross  arrived  in  Hobart  in  August.  184U. 
m  command  of  the  Erebus,  an  observa. 
tory  was  built  near  Government  House, 
and  instruments  for  magnetic  observa- 
tions, a  transit  instrument  for  obtaining 
the  time,  clocks,  and  meteorological  in- 
struments were  set  up.  Lieut.  Ray  was 
put  in  charge  of  the  observatory  which 
was  called  "Kossbank."  There  ne  took 
observations  for  eight  years.  Sir  John 
Franklin,  himself,  helping  in  the  mag- 
netic observations.  when  the  Imperial 
Government  handed  affaire  over  to  repre- 
sentative government  in  Tasmania,  the 
meteorological  work  was  carried  on  by 
its  members.  Among  those  were  Mr. 
Henry,  at  Tamar  Heads;  Mr.  Belstead, 
Westbury;  Mr.  M.  E.  Shoobridge,  New 
Norfolk;  Dr,  Storey,  Swansea;  and  Mr. 
F.  Abbott,  Hobart.  They  established 
climatological  records,  from  which  the 
permanent  characteristics  of  the  climate 
could  be  obtained,  rendering  valuable  ser- 
vice. Subsequently,  at  conferences  in 
Sydney  and  Melbourne,  it  resulted  in  an 
intercolonial  scheme  of  meteorological  ob. 
servation  being  formed.  With  regard  to 
Tasmania,  it  was  unanimously  resolved, 
on  the  motion  of  Dr.  Hector  now  Sir 
Jas.  Hector,  that  the  evidence  before  the 
conference  shows  the  paramount  import- 
ance of  obtaining  the  co-operation  of  Tas- 
mania in  Australasian  meteorology,  and 
Mr.  Ellery  was  deputed  to  secure  the  co- 
operation of  Tasmania,  ^' being  regarded 
as  of  the  utmost  importance  in  advanc- 
ing our  knowledge  of  the  movement  and 
behaviour  of  storms,  and  of  meteonology 
generallv,  in  thid  part  of  the  world."  The 
Hon.  W.  Moore,  in  1681,  replied,  stating 
that  his  Government  was  desirous  of  aid- 
ing the  proposed  interchange  of  daily 
weather  telegrams  with  the  Australian 
colonies,  and  would  pass,  free  of  charge, 
over  the  land  lines  of  telegraph,  all  suoh 
messages.  As  the  result,  Commander 
Shortt,  after  receiving  a  course  of  in- 
struction at  the  Melbourne  Observatory, 
was  appointed  meteorological  observer  for 
Tasmania.  The  premises  in  the  military 
barracks,  Hobart,  where  the  Observatory 
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is  fttill  located,  were  then  made  available 
for  the  use  of  the  meteorological  observer. 
Under  Captain  Shortt,  the  work  of  the 
Observatory  took  shape  in  ite  present 
form.  The  work  was  of  a  threefold 
character.  There  was,  first,  what  may 
be  described  as  a  climatological  survey, 
a  description  of  the  permanent  features 
of  the  climate.  The  materials  for  this 
•  were  obtained  from  local  observers  all 
over  the  island,  as  well  as  from  the  re- 
cords of  the  instrumental  leadings  taken 
at  the  Observatory.  There  has  been  no 
lack  of  good  observers,  persons  willing  to 
devote  time  and  trouble  to  this  work, 
provided  that  they  are  encouraged  by 
knowing  that  their  labours  are  not 
thrown  awa^,  but  are  turned  to  good  ac- 
count by  being  properly  edited.  All  that 
they  require  is  some  guidance,  and  to  be 
provided  with  the  requisite  materials  and 
instruments.  A  great  deal  has  been  said 
from  time  to  time  about  advertising  Tas- 
mania. There  is  no  more  effective  ad. 
vertisement  to  pui  into  the  hands  of  in- 
tending investors,  or  settlers  in  the  coun- 
try, than  well-prepared  climatologioal 
statistics,  and  it  must  be  remembered 
that  there  are  a  great  many  varieties  of 
climate  in  this  little  island.  The  second 
division  of  the  work  was  the  interchange 
of  telegrams  with  the  other  States,  and 
the  preparation  and  publication  of  wea- 
ther forecasts.  It  will  be  eamly  seen  that 
this  branch  of  the  meteorological  service 
is  brought  into  close  relationship  with 
the  Post  and  Telegraph  Department,  and 
that  the  transfer  of  one  to  the  Common- 
wealth almost  necessarily  involves  that 
of  the  other.  The  Minister  responsible 
for  a  Federal  Meteorological  Department 
would  naturally  be  the  Postmaster-Gen- 
eral of  the  Commonwealth.  The  third 
branch  of  work  at  the  Observatory  was 
the  time  service.  Captain  ghortt  had 
charge  of  all  this  work  until  his  death  in 
1892,  when  H.  C.  Kingsmill  was  appoint- 
ed his  successor.  In  order  that  the  Qo> 
vernment  might  have  expert  advice  re- 
garding the  whole  of  the  work,  astro- 
nomical as  well  as  meteorological,  Mr. 
Kingsmill  recommended  that  the  Qovem- 
ment  should  obtain  a  report  on  the  astro, 
nomical  work  from  an  officer  of  the  Royal 
Navy  chosen  by  the  admiral  command- 
ing tne  Australian  squadron,  and  that 
the  services  of  Mr.  Wragge  be  asked  for 
from  the  Queensland  Qovernment,  to 
make  a  report  on  tfie  meteorological  por- 
tion of  the  work.  These  recommendations 
were  approved,  and  carried  into  effect. 
The  astronomical  report  was  made  by 
Captain  Purey-Cust.  who  spent  a  month 
at  the  Hobart  Observatory,  testing  all 
the  astronomical  instruments,  and  check- 
ing the  calculations  of  the  Qovernment 
meteorologist.  These  calculations  princi- 
pally referred  to  the  determination  of  the 


meridian  of  the  transit  instrument,  by- 
means  of  observations  of  the  Southern 
Pole  star.  This  piece  of  work  is  done  in 
Northern  observatories  by  the  North  Pole 
star.  It  may-  be  interesting  to  some  of 
the  members  of  this  society  to  know  that 
we  have  in  the  Southern  Hemisphere  a 
Pole  Star,  which  is  much  nearer  to  the 
Pole  than  the  celebrated  North  Star,  al- 
though being  of  the  sixth  ma^itude,  it 
ig  not  visible  to  the  naked  eye.  Captain. 
Cust's  report  was  made  a  Parliamentary 
paper.  It  contains  much  valuable  infor- 
mation respecting  the  conditions  neces- 
sary for  maintaining  the  time  service 
with  the  degree  of  accuracy  necessary  for 
the  guidance  of  shipping.  The  following 
is  an  extract  from  his  letter  to  Sir  Ed- 
ward Braddon.  Premier,  June  14,  18M:  — 
"The  question  of  the  correct  time  signals 
by  the  dropping  of  the  ball  is  of  extreme 
importance  to  the  shipping  world.  .  » 
At  present,  I  am  confident  that  the  time 
is  ascertained  at  the  Observatory  with 
the  requisite  accuracy,  but  with  the 
numerous  defects  of  the  small  transit  in- 
strument alluded  to  in  my  report,  it  re- 
quires constant  and  very  carerul  manage- 
ment. .  .  I  should  like  to  suggest  an- 
other important  subject  for  shipping* 
namely,  a  daily  reliable  weather  forecast. 
I  believe  that  all  the  meteorologists  in 
the  colonies  attach  the  greatest  import- 
ance to  the  Tasmanian  observations,  Tas- 
mania forming  the  extreme  outpost  to 
the  southward  of  Australia."  In  May» 
1885,  Mr.  Wragge  obtained  leave  from 
the  Queensland  Government  to  visit  Tas- 
mania. He  remained  here  for  two 
months,  and  suggested  many  improve- 
ments in  the  organisation  of  the  service, 
for  which  Parliament  provided  a  portion 
of  the  necessary  funds.  An  arrangement 
was  also  made  for  obtaining  a  daily 
weather  forecast  from  Mr.  Wrag[ge  for 
this  State.  He  continued  to  send  ilk  with 
unfailing  regularity  for  more  than  six 
years,  at  no  cost  whatever  to  Tasmania. 
When,  through  adverse  circumstances,  he 
was  no  longer  able  to  continue  sending;, 
this  portion  of  the  work  was  undertaken, 
and  is-  now  carried  on,  by  the  local 
meteorologist.  The  advent  of  the  Com- 
monwealth has  made  a  better  organisa- 
tion possible — such,  for  example,  a# 
exists  in  the  United  States  of  America, 
where  there  is  a  strong  central  weather 
bureau,  which  is  in  touch  with  the  whole 
of  that  great  country.  The  Americans 
are  a  practical  people.  They  recognise 
that  to  be  forewarned  is  to  be  forearmed* 
and  in  no  country  in  the  world  is  the  ex- 
penditure on  meteorology  on  such  a 
liberal  scale.  For  Australia,  the  cost  of 
a  central  bureau  need  not  exceed  the  cost 
of  the  efforts  now  made  by  each  State 
separately,  and  it  is  to  be  hoped  that  the 
provision  in  the  Commonwealth  Consti- 
tution  for  bringing   the   State   Observa- 
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toriee  Tinder  itB  wing  will  not  be  allowed 
to  remain  a  dead  letter.    (Applause.) 

Discussion  on  tlie  paper  was  poetponed 
till  the  next  meeting. 

Views  of  Tasmania. 

Mr.  J.  W.  Beattie  then  exhibited 
(mainly  for  the  benefit  of  the  Italian 
naval  officers  present)  a  magnificent  lot  of 
photographic  alides  of  Tasmanian 
scenery,  and  which  excited  frequent  ap- 
plauee  on  the  part  of  all  present.  Mr. 
>at  oiaham  manipulated  the  lantern. 
The  first  picture  was  a  portrait  o^  Abel 
Tafiman,  who  discovered  Tasmania  in 
164(2.  and  then  his  two  shix>s,  the  Heems- 
kirk  and  Zeehan,  followed  by  beautiful 
views  of  Hobart,  Brown's  River,  Huon- 
road  Huon  district,  Hartz  Mountains, 
the  Peninsula,  New  Norfolk,  and  the  Up- 
per Berwent  the  Lakes,  and  the  Lakes 
country.  West  Coast,  East  Coast,  and 
Launceston,  ending  with  pictures  of  the 
last  groDD  of  the  Tasmanian  aboriginals. 
King  BiUy  and  Truganinni. 

The  Mayor  moved  a  vote  of  thanks  to 
Mr.  Beattie,  who  was  not  only  a  remark- 
ably skilled  photographer,  but  an  artist 
— (applause,— and  who  had  done  more 
than  any  other  one  man  to  advertise  Tas- 
siania.  (Applause.)  He  included  in  the 
vote  of  thanks  Mr.  KingsmiU,  who  had 
read  an  able  paper. 

The  following  letter,  under  date  July 
28,  1904,  from  the  secretary  of  tne 
Bc^al  College  of  Surgeons  of  England, 
was  read  :  —  "Dear  Sir,  —  In  reply  to 
your  letter  of  the  27th  of  May,  I  am 
desired  by  the  president  to  inform  you 
that  the  skull  of  William  Lannee,  to 
which  you  refer,  is  not  in  the  possession 
of  this  college.  Some  correspondenoe 
upon  the  euoject  took  place  with  Dr. 
Crowther ;  and  from  his  letters  it  appears 
that  he  intended  to  present  the  skull  to 
this  colleze,  but  that,  owing  to  an  agita- 
tion whicn  arose  in  Tasmania  regarding 
the  disposal  of  the  remains  of  WiUiam 
Lannee,  he  was  obliged  to  ^ve  up  the 
skull,  of  which  he  had  obtained  posses- 
sion. The  president  accordingly  much 
regrets  that  ne  is  unable  to  comply  with 
the  request  of  the  trustees  of  the  Tas- 
manian Museum.  If  the  skull  had  been 
in  the  museum  of  the  college,  the  presi- 
dent would  gladly  have  sent  a  cast,  as 
requested,  and  would  have  been  most 
pleased  to  receive  in  return  tlie  casts  of 
the  other  Tasmanian  aboriginals  men- 
tioned in  your  letter.  —  (Signed)  J.  For- 
rest Cowell,  Secretary.  To  Alex.  Mor- 
lon,Director  of  the  Tasmanian  Museum." 

The  opinion  was  expressed  last  even- 
ing that  in  all  probability  the  skull  never 


left  Tasmania.  It  is  to  be  hoped,  there- 
fore, that  whoever  has  possession  of  it 
will  hand  it  over  to  the  Tasmanian  Mu- 
seum. 

Eisenback  Social  Equality  The- 
ory. —  Mr.  Target  and  Mr.  A.  0.  Green 
offered  some  remarks  on  the  paper  deal- 
ing with  this  subject,  which  was  read 
some  time  ago  by  Mr.  R.  M.  Johnston. 
Mr.  R.  M.  Johnston  briefly  replied. 

Federalisation  of  the  Meteorological 
Department.  —  The  next  snbject  of  dis- 
cussion was  Mr.  H.  C.  KingsmilFs  paper 
on  this  question,  read  at  a  previous  meet- 
ing of  the  society.  To  facilitate  discus- 
sion, Mr.  Kin^mill  briefly  outlined  the 
ohief  heads  uncler  which  he  had  treated 
the  subject  in  his  paper.  He  was  follow- 
ed by  Mr.  Target,  who  pointed  out  the 
practical  usefulness  of  meteorological 
observations.  He  concluded  bv  moving 
that  a  deputation  of  the  council  of  the 
society  wait  upon  the  hon.  the  Pre- 
mier, and  ask  him  to  urge  the  Federal 
Government  to  take  over  the  Meteoro- 
logical Department,  and,  meantime,  to 
take  such  steps  as  may  be  necessary  to 
prevent  its  falling  into  disuse.  Mr.  A. 
0.  Green  also  touched  upon  me  practi- 
cal importance  of  meteorology,  and, 
further,  pointed  out  that  it  would  be 
very  regrettable  if  any  intermission  in 
the  meteorological  records  were  allowed 
to  occur.  It  was  folly  to  reduce  the 
department  to  a  mere  skeleton,  just  on 
the  eve  of  handing  it  over  to  the  Federal 
Government.  He  concluded  by  seoond- 
ing  the  motion.  The  secretary,  Mr. 
Alex.  Morton,  also  spoke  to  the  motion, 
and  mentioned  that  captains  of  the  large 
English  steamers  had  frequently  express- 
ed the  opinion  that  the  time  observa- 
tions tasen  at  Hobart  were  the  most 
accurate  with  which  they  were  aoquaint- 
ed.  The  Chairman  supported  the  mo- 
tion, which  was  carried  uninimously. 

The  Secretary  then  read  the  following 
paper,  prepared  by  Colonel  W.  vT 
Le^ge,  R.A.,  entitled  "Note  on  Stone 
Knives  of  the  Tasmanian  Aborigines — 
Found  at  Oullenwood  Estate." :  ''These 
knives  were  found  in  a  bank,  or  small 
tract  of  rising  ground,  about  100  yards 
from  one  of  the  broad,  deep  reaches  of 
water  which  are  characteristic  of  the 
Break  p'  Day  River.  The  site  was 
ploughed  up  somewhere  about  the  year 
1866^  and  since  then  has  lain  fallow.  The 
speoimens  were  discovered  in  digging 
post  holes  for  a  fence,  and  were  from 
8in.  to  16in.  beneath  the  surface.  This 
depth  may  be  accounted  for  on  the  pnp' 
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position  that  they  w«re  turned  under  by 
the  plon^y  and  the  depth  bein^  inorea^ 
ed  by  the  action  of  worms  danng  the 
process  of  thedr  workings,  over  a  period 
of  50  yeaxs.  The  bank  in  question  was, 
no  doubt^  a  caini>ing-groand  of  the  East 
Coast  tribes  during  the  summer,  aiul 
was  used  by  them  as  a  fishing  stat'Oti. 
where  ther  captured  their  fish  in  "^be 
deep  reach  of  the  river,  and  procui»»d 
the  large  fresh-water  musE^l  so  common 
on  its  banks.  There  are  no  flints  about 
this  bank ;  but  around  a  smaller  lagoon, 
half  a  mile  distant,  there  are  plenty  of 
the  same  character  as  those  found.  Some 
years  ago  other  specimens  were  found  »^n 
a  rising  piece  of  ground,  about  half  a 
mile  to  tne  south  of  this  lagoon.  The 
choice  of  these  banks  as  oampicg- 
grounds  may  have  been  for  safety  i>«ir- 
poses,  so  that  a  look-out  could  be  main- 
tained from  them;  but  this  theory  is 
perhaps  not  very  tenable,  when  we  con- 
sider that  there  is  supposed  to  have  bjen 
but  one  tribe  affecting  this  district.  -\s 
winter  resorts  they  would  naturdlly 
have  been  chosen  to  avoid  the  severe 
frosts,  which  grip  all  low-lying  flats  on 
the  Break  o'  Day  plains  with  a  band  of 
iron.  The  sub-soil  in  the  bank  I  wiiie 
of  consists  of  a  remarkable  brown  cl?y, 
which  has  not  been  met  with  in  any 
other  part  of  the  district,  and  a  speci- 
men  of  which  is  enclosed  for  the  inspec- 
tion of  any  geologist  at  the  meeting." 

Remarking  on  Colonel  Legge's  paper, 
Mr.  R.  M.  Johnston  stated  that  the  Tas- 
manian  natives  derived  a  great  part  of 
thcdr  food  from  shell-fish,  which  in 
many  cases  accounted  for  the  heaps  of 
shells  near  the  sea  shore.  The  nar 
tives  in  all  cases  fed  upon  the  kind  of 
shell.fish  which  was  mosit  plentiful  at 
any  particular  spot. 

The  secretary  also  read  the  following 
paper,  which  he  had  prepared,  dealing 
with  some  Tasmanian  aboriginal  waddies, 
or  throwing  sticks :  — 


Since  the  last  meeting  I  have  liad 
broraght  to  me  a  very  interesting  ethno- 
logical specimen  of  a  Tasmanian  aborigi- 
nai  waddy,  or  throwing  stick.  Tne 
Tasmanian  aboriginal — the  last  aborigi. 
nal  passing  awav  m  1876 — anything  from 
an  ethnological  point  relating  to  this 
now  extinct  race  is  always  of  more  than 
ordinary  interest.  The  only  weapons 
used  by  the  aborigines  of  Tasmania  in 
fighting  were  the  spear  and  the  waddy. 
The  waddy  was  a  short  pieoe  of  wood, 
about  two  feet  long,  seldom  reaching  to 
three  feet,  notched  towards  the  grasp, 
and  slightly  rounded  at  the  podnt,  aiui 
was  made  of  the  tea-tree  (leptosmermum) 
and  of  the  young  wood  of  (pittospomm 
bicolor).  For  the  specimen  now  exhibit- 
ed the  Museum  is  indebted  to  Mr.  H. 
Stannard,  of  the  Quae,  who  on  present- 
ing  it,  informed  me  that  a  party, 
on  digging  a  ditch  in  the  Broim 
Marsh,  near  Lake  Echo,  came  across, 
about  three  feet  from  the  surfaxje,  three 
or  four  of  these  waddie«.  My  theory 
as  to  how  these  waddies  got  in  that  posi- 
tion is  that  at  some  time  this  marsh  was 
one  of  our  lakes,  and  swarming  with 
wild  water  fowl.  The  natives  out  hunt- 
ing, throwing  these  waddies  at  the  wild 
fowl,  would,  owing  to  the  heavy  nature 
of  the  wood,  find  them  sink,  many  being 
lost  in  this  way.  In  my  opinion  many 
of  these  very  interesting  throwing  sticks 
may  be  found  by  careful  observers.  The 
thanks  of  the  members  of  the  society  are 
due  to  Mr.  Stannard  for  the  presenta- 
tion of  this  interesting  relic  of  a  now 
extinct  race,  and  his  promise  to  forward 
the  other  specimens  to  the  Museum. 

The  secretary  al«o  read  a  paper  pre* 
oared  by  W.  D.  Campbell,  A.K.C.,  L.S., 
L.F.G.S.>  etc.,  Assistant  Geologist, 
West  Australia,  entitled  "Notes  on  the 
aboriginal  dancing  boards  of  Weetern 
Australia." 

The  motion  was  passed  amid  applause, 
and  the  meeting  terminated. 
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ABSTRACT    OF    PROCEEDINGS,    APRU.,    1905. 


The  Fellows  of  the  Boyal  Society  of 
Tasmania  opened  their  session  for  1905, 
being  the  62nd,  at  their  rooms,  on  Tues- 
day,  April  11,  1905.  His  Excellency  tbe 
Governor,  Sir  Gerald  Strickland, 
K.C.M.G.,  Preai4ent  of  the  Societv  (ac- 
companied by  Lady  Edeline  Strickland, 
Mias  Drummond,  and  suite),  presided. 
There  was  an  excellent  atteikdanoe  of 
membeiB  and  friends.  Her  ladyship 
was  presented  with  a  handsome  bouquet 
of  flowers  by  the  secretary  (Mr.  Alex. 
Morton),  on  behalf  of  the  Council  of  the 
Society,   upon  her  arrival. 

Apologies. 

Apologies  were  received  from  Colonel 
W.  V.  Legge,  R.A..  Mr.  R.  M.  Johnston. 
I.8.O.,  F.S.S.,  and  Mr.  Ruasell  Young. 

Addre.S8e8  of  Welcomu. 
Mr.  A.  Q.  Webster,  Chairman  of  the 
Council,  addressing  His  Excellency,  said : 
— ^Before  they  began  the  business  of  the 
evening*  a  pleasing  duty  devolved  upon 
him.  This  was  the  first  meeting  of  the 
Fellows  of  the  Society  since  His  Excel- 
lency had  arrived,  and  had  kindly  con- 
sented to  become  their  president,  ex-of- 
ficio.  He,  therefore,  took  the  opportunity 
of  offering  His  Excellency,  on  behalf  of 
the  Council  and  Fellows,  a  very  cordi.^1 
and  hearty  welcome.  They  all  felt  veiy 
much  gratified  that  His  Excellency  had  «o 
readily  acceded  to  the  request  to  become 
their  president,  and  to  on  thaO  occasion 
encourage  the  membe»  by  delivering 
the  opening  address.  Hi«  Exeell«ncy 
no  doubt  had  already  become  ac- 
quainted with  the  history  of  the 
foundation  of  the  Society  by  that  distin- 
guished man.  Sir  John  Franklin,  and, 
therefore,  he  (the  speaker)  need  not  take 
up  time  by  dwelling  on  that  subject,  but 
content  hfihself  by  saying  he  hoped  that 
the  1905  sesiion,  so  auspiciously  began, 
would  be  productive  of  many  valuable  pa- 
pers on  tbe  advancement  of  the  State,  and 
would  add  t-o  the  reputation  already  so 
widely  spread  which  was  enjoyed  by  the 
Society.  He  again  bade  Hi-!^  Excellency 
a  very  hearty  welcome.    (Warm  applause.) 

Medical  Section. 
Hon.  Dr.  G.  M.  Butler,  M.L.C.,  said 
^'-at.  in  the  absence  of  the  President  of 
the  Medical  Section  of  the  Society  (Dr. 
Wolfhagen),  it  devolved  upon  him  to  ex- 
press tto  His  Excellency,  on  behalf  of  that 
section,  their  most  hearty  welcome.  Of  ne- 
cessity, the  meetings  of  the  Medical  Sec- 
tion w«re  held  in  committee ;  but  he  as- 
sured His  Excellency  that  thoee  meetinga 
resulted   in  considerable    benefit    to   the 


community  at  large,  as  well  as  to  the 
members  of  this  Society.  It  had  been,  aa 
the  chairman  of  the  Council  had  just  said, 
a  matiter  for  congratulation  to  the  Society 
that  they  had  haid  so  many  distinguished 
presidents,  and  now  they  were  very  ffrat* 
tied  to  have  His  Excellency  at  their  nead. 
(Applause.) 

New  Members. 

The  following  gentlemen  were  unani* 
mously  elected  members  of  the  Society:  — 
Mr.  Geo.  Alex.  Webster.  B.A.,  M.R.C.S.. 
Eng.,  M.B.,  CanUb;  Mr.  W.  £.  Masters, 
LL.B.;  Mr.  J.  £.  SmiUi.  B.Sc.;  Hou. 
Ellis  Doan,  M.L.C.;  and  Mr.  Percy  Ash. 


PRESIDENTIAL  ADDRESS. 

"DUTIES   6F"lEISURE." 
His  Excellency  the  Governor  delivered 
the  following  presidential  address:  — 

Mr.  Chairman,  Members  of  the  CJoun- 
cil,  and  Fellows  of  the  Royal  Society, — 
The  honour  of  addressing  this  Sociiety  es 
its  president  ex-ofiicio  is,  at  the  same  time, 
amongst  the  mo!:>t  pleasant  and  the  most 
arduous  of  the  duties  devolving  on  the 
Governor  of  this  State;  it  has  been  for- 
cibly brought  to  my  notice  that  the  Royal 
Society  of  Tasmania  is  the  senior  Royal 
Society  established  in  the  Southern  Hemi- 
sphere, and  the  vigour  with  which  tbe 
point  has  been  pressed  has  tempted  me  to 
examine  if  this  be  a  mere  coincidence,  or 
the  result  of  some  relation  of  Cause  and 
Effect.  ,  ^ 

One  of  the  reasons  that  suggests 
itself  at  once  is,  that  the  exception- 
ally healthy  climate  of  this  beautiful  is- 
land produces  a  high  average  of  bodily 
and  mental  vigour,  and  that  opportunities 
for  industrial  prosperity  have  made  the 
struggle  to  live  much  easier  in  Tasmania 
than  elsewhere  in  the  Southern  continent. 
Where  the  struggle  to  live  is  let^s  severe, 
the  fruits  of  realised  labour  become  secure 
at  an  early  stage  of  colonisation,  and  a 
leisured  class  arises  which  may  devote  its 
spare  time  and  energy  to  divers  pursuits 
other  than  the  quest  of  riches.  The  geo- 
graphical position  of  Tasmania,  well  out 
of  the  tropics,  has  allowed  our  people  to 
escape  the  fate  of  others  in  fertile  sub- 
tropical land-s  on  both  sides  of  the  world, 
where  life  has  become  too  easy,  and  the 
"dolce  far  niente"  has  dragged  down 
communities  full  of  promise  to  nothing 
better  than  a  sybaritic  existence.  Accident 
has  also  favoured  Tasmania  in  adopting  a 
lofty  view  of  the  opportunities  of  leisure 
— the  presence  here,  at  the  dawn  of  our 
social  life,  of  that  eminent  pioneer  of  mo- 
dern scientific  research,  Sir  John  Frank- 
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lin,  perhaps  contributed  more  than  any 
other  ca-Bs^  to  induce  men  in  whom  brains* 
leifinre,  and  edn6ation  were  combined,  not 
to  keep  their  opportnnitiee  and  talents  hid. 
den  ''under  a  bushel." 

The  example  of  Sir  John  Frank- 
lin has  led  Tasmaniane  to  seek, 
by  scientific  investigation,  how  to 
extract  from  mother  earth,  from  the  sky, 
and  from  the  waters  around  us,  ever- 
increasing  returns  of  comfort,  security, 
and  enjoyment  for  present  and  future 
generations.  Insularity  is  also  an  im- 
portant factor  in  the  early  utilisation  of 
leisure  flor  a  gDod  purpose;  History,  the 
best  analyser  of  human  nature,  indioatee 
tbat  islanders  bave,  as  a  rule,  been  in- 
tenseily  devoted  to  the  land  oi  their 
bdrtih.  As  a  consequence  of  beins  ciroum- 
scrihed,  islanders  are  more  ready  to  be 
resourceful,  and  therefoire  to  iufvestiga^te. 

In  the  early  history  of  the  world's  civili- 
sation (as  nowadays  in  the  Pacific  islands, 
or  in  Central  Africa)  there  was  no  leisure, 
no  capital,  no  cultivation  of  science,  b€- 
oause  individuals  in  primitive  ccmonuni- 
ties  have  to  work  so  hard  to  live  from 
hand  to  mnutth  that  they  cann<yt  pause  to 
investigate  the  causes  of  ilhings.  Leisure 
is  not  ahrays  reprodoorive;  in  fact,  it  is 
usuaily  an  incentive  to  waste;  neverthe- 
less, it  will  appear  on  reflection  that 
without  leisure  file  cul'Qwition  of  science 
is  impossible,  and  it  is  well  tQx&t  the  man 
devoted  to  aoieuce  as  weil  as  tlhe  humbl- 
est worker  Should  realtBe  this  f>act.  The 
man  who  works  with  Hs  hanJs  dees  not 
always  grasp  the  assisita'nce  given  to  him 
by  the  man  who  works  wiHh  his  bnain«, 
and  whose  board  and  lodging  is  provided 
from  previous  acoomulatione  of  the  re- 
sults of  manual  labour.  On  the  other 
hand,  the  man  of  sciefe  is  inclined  to 
be  stoioal,  and  the  word  "Leisure"  on 
first  readhisg  his  ears  often  arouses  his 
80om  rather  than  gratitude  for  that  very 
leisure  which  is  tae  j^numediate  cause  of 
his  being  at  aid  possible.  It  is  only  with- 
in recent  history  that  any  other  perman- 
ent inrv«ef#Dent  besides  Land  has  been 
oalled  into  existence.  Before  this  period 
landowners  were  tihe  only  class  able  to 
give  some  attention  to  science.  The 
monks  who  lived  in  the  great  mediseval 
monasteries  may  be  regarded  as  a  com- 
munity of  land-owning  bachelors;  but 
the  ixioividual  monks,  who  occasionally 
cultivated  profane  learning,  ran  risks  of 
being  mi^^under^briod,  if  the^  were  either 
too  assiduous  or  tco  sucressful;  in  fac*t, 
Dhe  blunders  of  tne  Inquisltdon  offered 
but  poor  encouragement  to  those  who, 
lor  instance,  proved  that  the  Sun  does 
not  go  round  the  world.  If  anyone  in 
Tasmania  still  Ijslievcs  the  wor!d  is  flat, 
the  Koyal  Society  will,  at  the  worst,  hesi- 
tate to  invite  him  to  reed  a  paper. 


It  Is  remarkable  that  Literature^  Poetry, 
and  Art  were  raised  to  a  high  staodaHl 
bv  the  leisured  classes  during  centuries  in 
which  natural  sciences  were  neglecited; 
it  mighft  be  expected  that  medicine  would 
have  commanded  in  early  history  all  ths 
attention  lihat  ootfld  be  co&cenvsited  on 
it  by  wealth,  and  the  anxidy  to  prolong 
life ;  nevertihelesB,  medicine  was  not  treat- 
ed scientifically,  but  by  rule  of  thuon^, 
and  the  syetl^m  of  trial  and  error  up  to 
our  own  times.  The  discovery  of  the  art 
of  printing  did  not  do  much  for  natural 
sciences,  until  science  had  made  printing 
commercially  successful,  and  umtil  text 
books  were  brougtht  within  leaoih  of  the 
miany.  A  great  factor  in  modern  pro- 
gress has  been  the  derelopmont  of  ac- 
curacy in  the  mechanical  arts.  Thds  has 
placed  instruments  of  precision  for  weigl^ 
ing,  testing,  and  measuring  in  the  hands 
of  many  inve^igouboira,  and  we  should  not 
be  slow  to  recognise  that  the  medisevul 
monks  were  without  these  advantage 
and  witOiout  easy  access  to  books  of  reier* 
ence. 

Modem  clubs  have  been  likened  to 
tfhe  monasteries  of  th^  Middle  Ages,  but 
the  parallel  is  not  on  "all  fours,"  because 
club  men  are  not  airways  ba^.ihelors,  nor 
do  they  generally  profess  to  devote  ^heir 
leisure  to  tnat  scientific  inves^gatioa 
wihioh  is  the  bond  of  union  among  the 
members  of  these  Roy«l  Societies  in  Ta»- 
manda  and  in  other  parts  of  the  Bmpire. 
To  these  free,  moiem  associations  is  com- 
mitted, for  future  ages,  the  pursuit  and 
development  of  reproducitive  le'sure,  in 
the  same  way  that  the  staving  off  of 
ignorance  and  confusion  was  a  function 
for  which  the  monasteries  deserved  credit 
in  the  dark   ages. 

The  "Royal  Society  of  London  for 
improving  natural  knowledge"  is  an 
"association  of  men  interested  in  the 
advancement  of  matlhematical  and  ffhysi- 
cal  culture."  It  is  tihe  oldest  in  Burope, 
and  was  founded  in  1660. 

The  Soyal  Society  of  Tasmania. 

The  Royal  Society  of  Tasmania 
was  foun^led  in  1843,  and  its  lead- 
ing objects  are  "to  investigate  the 
physical  character  of  the  island  and 
to  illustrate  its  natural  h 'Story  and  pro. 
duotions."  The  official  desiirnation  adopt- 
ed in  1844  is  "The  Royal  Socisty  of  Van 
IM emeu's  Land  for  HorticulrtuTe,  Botany. 
and  the  advancem^out  of  Science."  A 
hundred  years  ago  a  Society  such  as  this 
would  hiave  been  impossible  in  Tasmania. 
Five  hundred  years  ago  (and  fi)ve  hundred 
years  is  but  a  short  period  in  the  li^  of  a 
nation)  it  was  hardly  pogsible  in  Eng- 
land. A  thousand  years  aspo*  outside  tlM 
monasteries,  men  ol  leisure  and  ability 
seldom  knew  how  to  read  or  write;    the 
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best  of  them,  instead  of  ealtaTating 
aoience,  deroted  iXhtni  enexviefl  to  "the 
Cruaadea/'  the  "Feudal  Wai«/'  and  thje 
"Chase. '  As  oiWliaation  progreased  tihe 
building  of  castles  aod  oharchea  atstraot- 
ed  tihe  attention  of  the  ledfliu^d  olaeees. 
Later  on  the  cuItiTwtion  of  the  arte  f  onnd 
an  increasing  number  of  patrons,  bat 
Poets,  Painters,  and  Sculptors  cannot  en- 
joy  the  leisnre  necessary  to  pursue  their 
art  unless  tJhere  pre-exiat»  a  class  of  men, 
oombindng  weath  and  leisure,  prepared  to 
patronise  them.  The  eralution  of  the 
power  of  leisure,  traceable  in  the  social 
JHstory  of  England,  is  but  a  reproduotion 
of  the  same  development  of  huma'n  op- 
portunities in  the  pro^eroue  period  of 
ancient  G-reece  and  Borne,  not  to  mention 
tihe  more  ancient  civilisation  of  Bgypt, 
Assyria,  India,  and  China.  But  the  pur- 
suit of  pure  science  was  rarely  ^inder- 
taken  in  ancient  times  by  men  of  leisure. 
There  is  perhaps  an  exception  in  the 
welLknown  work  of  "Euclid."  who  ap- 
^rs  to  have  been  an  Alexandrian  Greek. 
His  work  bears  internal  evidence  that 
it  was  compiled  as  a  feat  of  intellectual 
gymnastics  rather  than  for  any  practical 
purpose.  Many  serious  thinkers  in  class- 
ical times  were  distracted  from  giving  at- 
tention  to  natural  sciences  by  a  fashion- 
able craving  for  metaphysical  speculations 
and  for  philosophical  discussions,  which 
included  abstract  politics.  Under  these 
conditions  the  progress  of  the  world  was 
slow  and  intermittent,  but  under  modern 
conditions,  when  leisure  is  so  largely  de- 
voted to  science,  the  progress  of  the  world 
has  become  rapid  and  continuous.  And  ah 
abstract  politics  have  been  mentioned,  we 
may  pause  to  reflect  that  by  politics  the 
Greeks  meant  the  art  of  administering 
municipal  affairs.  Cities,  with  a  fringe 
of  country,  were  the  political  units  of  the 
age,  and  they  were  occasionally  federated 
together.  Politics,  both  theoretical  and 
practical,  have  always  offered  an  opening 
for  the  energy  of  the  leisured  classes, 
this,  to  my  mind,  is  quite  as  praise- 
worthy as  the  pursuit  of  natural  science, 
but  not  so  productive  of  material  pros- 
perity for  the  masses  of  the  people. 
Travel  and  exploration  offered  a  splendid 
field  for  Uie  energy  of  men  of  leisure, 
from  the  first  journey  of  the  Prodigal 
Son  to  the  present  day;  now,  however.  It 
may  be  said  thbt  the  discovery  of  the 
tantalising  North  and  South  Poles  barely 
furnishes  sufficient  excitement  for  organ- 
ised expeditions  in  this  range  of  intellec- 
tual adventure.  But  there  still  remains 
an  apparently  inexhaustible  field  for  the 
reproductive  employment  of  leisure — not- 
withstanding all  that  has  been  heretofore 
discovered  therein,  in  the  objects  which 
Uiis  Koyal  Society  has  in  view,  viz.,  the 
study  of  nature ;  this  is  before  us  as  fresh 
as  ever,  its  vastness  does  not  fade  with 


familiarity,  the  more  we  learn  of  nature 
the  better  we  realise  our  comparative 
ignorance,  and  appreciate  the  number  and 
the  importance  of  new  ways  to  useful 
knowledge  that  are  still  untrodden.  Tas- 
n^ania  affords  exceptional  opportunities  to 
the  geologist,  and  I  here  venture  to  ex- 
press pleasurable  astonishment  at  the 
monumental  work  on  the  geology  of  Tas- 
mania, compiled  by  Mr.  Robert  Macken- 
sie  Johnston.  When  we  realise  that  an 
officer  of  this  State,  in  his  important 
position,  has  found  time  —  I  can  hardly 
call  it  leisure — ^to  cultivate  the  science  of 
geology  with  such  original  genius,  and  to 
plaoe  practical  results  on  record  for  the 
benefit  of  others  in  an  attractive  form, 
we  verily  have  before  us  an  eloquent  ap. 
peal  to  all  men  with  brains  and  leisure 
to  rise  up  and  try  to  do  likewise. 

I  may  remind  you  that  the  work 
done  in  1904  by  this  Society  in* 
eluded  the  following  papers:  —  "In* 
sects  and  Diseases,''  by  Dr.  J.  S. 
C.  Elkiugton;  "Observations  regarding 
some  Economic  Aspects  of  the  Eisenbach 
Social  Equality  Programme,"  by  R.  M. 
Johnston,  I.S.O.,  P.S.S.;  "Reservation  of 
Crown  Lands  at  Schouten  and  Freycinet 
Peninsula  for  the  Preservation  of  Native 
Fauna  and  Flora."  by  Mr.  J.  P.  Mather  ;- 
"Notes  on  Japan,"  by  Dr.  Hocken;  "The 
Establishment  of  a  Federal  Meteorologi- 
cal Department,"  by  H.  C.  KingBmill„ 
M.A.:  "Notes  on  Some  Stone  Knives  of 
the  Tasmanian  Aboriginals,"  by  Colonel 
Legge,  R.A. ;  ''Notes  on  the  Discovery  of 
Two  Tasmanian  Aboriginal  Waddies  at 
the  Brown  March,"  by  Alex.  Morton  ; 
"Eisenbach  Social  Equalitv  Theory,"  bv 
C.  B.  Target;  "Notes  on  the  Aboariginal 
Dancing  Boards  in  Western  Australia," 
by  W.  D.  Campbell.  One  evening  dur- 
ing the  session  was  devoted  to  entertain- 
ing His  Royal  Highness  Due  d'  Abruzzi,. 
Commander  of  H.I.M.S.  Liguria,  and 
officers.  A  large  number  of  Tasmanian 
views  were  shown  by  Mr.  J.  W.  Beattie. 
Two  or  three  evenings  were  taken  up  in 
discussing  Mr.  R.  M.  Johnston's  paper 
and  Mr.  H.  C.  Kingsmiirs  paper.  I  have 
been  asked  to  suggest  some  line  of 
inquiry  for  which  Tasmania  appears  to 
offer    exceptional   opportunities. 

As  far  as  I  can  gather,  no  generally  ac- 
cepted theoTv  has  vet  been  formulated  to 
explein  mechanically  how  gold  and  other 
precious  metals  came  to  be  where  they  are 
found,  and  as  so  many  different  metals 
are  found  in  Tasmania,  it  may  be  possible 
to  arrive  inductively  at  their  genesis,  and 
if  a  more  satisfactory  theory  than  that 
these  metals  came  from  below  as  gas  can 
Se  propounded,  it  may  be  of  practical 
importance  in  following  known  indica- 
tions of  gold,  or,  BO  to  speak,  arguing 
down,   from  surface.     The  re-opening  cf 
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jibandoned  minea  will  be  encouraged,  if 
confidence  can  be  increased  in  the 
potentialities  for  deep  workings.  The  sjrs- 
tematical  exploration  of  tne  criut  of  the 
^earth  also  deserves  better  attention;  bor- 
ing by  the  heavy  steam-driven  diamond 
drill  is  most  important,  so  much  so  that 
here  and  eleewhere  it  haa  received  State 
■assistance ;  but  I  earnestly  trust  that  the 
use  of  the  diamond  drill  is  in  its  infancy, 
4ind  that  its  scope  can  be  greatly  extend- 
ed, e.g.,  by  driving  it  electrically,  or  by 
diminishing  the  cost  and  weight  of  the 
machine,  or  by  simplifying  it  so  as  to 
bring  it  more  within  the  possibilities  of 
handiing  it  by  unskilled  labour. 

In  conclueion,  I  may  be  allowed 
to  eixpreflB  satisfaction  at  the  in* 
terest  shown  by  the  ladies  of  Tas- 
mania in  natural  science.  Although 
there  are  many  other  oocupations  generally 
requiring  their  attention,  there  is  no  rea- 
son why  women  endowed  with  scientific 
tastes  should  not  be  encouraged  in  devot- 
ing their  leisure  to  research.  In  recent 
times  a  discoverer  of  radium  has  been 
a  lady,  and  it  may  be  mentioned  that 
traces  of  this  precious  substance  are  re- 
ported in  Australia.  But  for  the  fair 
•daughters  of  Eve  to  devote  their  leierure  to 
science  is  —  and  probably  should  be  — 
an  exception  rather  than  the  rule.  In 
fact,  the  npst  instance  recorded  of  miaap- 
pH  cation  of  leisure  is  when  Eve,  wasted 
with  an  apple  and  a  serpent,  precious  op- 
portunities which  will  never  recur.  The 
ladies  of  Tasmania  are,  therefore,  to  be 
specially  congratulated  on  the  facilities 
nowadays  offered  by  the  Royal  Society  to 
employ  their  leisure  otherwise.  As  to  the 
apple,  the  men  of  Tasmania  are  protected 
from  a  repetition  of  that  temptation  by 
the  phenomenal  abundance  of  this  beauti 
ful  fruit;  in  fact,  Tasmania  is  out-rival 
ling  Eve  by  offering  apples  of  irresistible 
beauty,  in  and  out  of  season,  to  the  old 
Adams  of  the  older  world.  The  right  to 
enjoy  leisure  involves  corresponding 
duties;  and  active  membership  of  this 
Boyal  Society  is  one  of  the  duties  of  lei- 
sure which  I  venture  to  extol. 

His  Eicellency  was  loudly  applauded  at 
the  conclusion  of  his  paper. 

The  Uight  Bev.  Dr.  Mercer,  Bishop 
of  Tasmania,  said  he  could  not  well 
conceive  a  more  appropriate  bring- 
ing together  of  interesting  matters 
tlian  was  contained  in  the  excel- 
lent addpe€B  they  had  just  listened 
to.  It  imolied  a  careful  looking  into  their 
lives,  ana  seeing  whether  tliey  employed 
their  leisure  as  they  should  do  or  not, 
and  went  on  to  make  some  excellent  sug- 
tirestions  on  the  employment  of  leisure. 
He  remembered  reading  of  the  leisure  ob- 
tained by    the    Greek    race    of  old.     No 


doubt  their  marvellous  works  of  Art  and 
Poetry  generally  were  evidences  of  a  lei- 
sured class.  But  how  was  it  brought  into 
existence  ?  It  flourished,  as  had  been 
pointedly  expressed,  "on  the  dung-hill 
of  slavery."  No  doubt  there  must  still 
be  a  leisured  class  if  there  was  to  be 
progress  in  Science,  Art,  and  Literature. 
To  make  everybody  perform  a  certain 
amount  of  work  of  a  manual  or  kindred 
character  every  day  would  result  in  retro- 
gresston  rather  than  progression.  No 
doubt  progress  was  largely  dependent  on 
the  existence  of  a  leisured  class,  and  be 
was  thankful  to  say  that  there  were  good 
evidences  of  a  leisured  class  in  Tasmania 
— a  leisured  class  of  a  right  kind 
— and  that  it  was  growing.  (Applause.) 
He  wa«  sure  His  Excellency  would  agree 
with  him  that  there  were  two  kinds  of 
leisured  classes  —  thoje  who  spent  their 
time  in  idleness,  and  the  putting  away 
of  time,  and  a  leisured  class  who  em- 
ployed their  time  and  talents  in  self-qul- 
ture,  and  to  the  general  progress  of  tne 
race.  It  was  leisure  of  the  latter  kind 
that  they  had  in  view  that  evening.  Not 
for  one  moment  would  he  lose  sight  of 
the  fact  that  they  must  also  have  leisure 
for  amufiements.  pure  and  simple,  as  "all 
work  and  no  play  makes  Jack  a  dull  boy." 
That  applied  to  all  of  us,  from  children 
up  to  dry-as-dust  professors,  who  some- 
times beoaime  so  immersed  in  their  studies 
that  when  they  met  their  fellowH^itixens 
they  had  forgotten  what  they  were  like. 
He  happened  one  da^r  to  be  in  conversa- 
tion with  Lord  Kelvin,  who  asked  him, 
"Wlhat  kind  of  logarithms  do  you  see?"— 
mentioning  two  very  abstruse  ones.  He 
<the  Biishop^  did  not  use  either,  as  he  was 
not  a  mathematician.  But  men  whe  be- 
came so  severely  immersed  in  their  studies 
would  talk  thus,  just  as  some  of  them 
would  say,  "Have  you  seen  such  and  such 
a  paragraph  in  'The  Mercury'  this  m.orn- 
ing?"  This  led  him  to  say  that  he  hoped 
the  Boyal  Society  would  take  up  work  and 
subjects  of  a  more  extended  character, 
and  as  to  which  His  Excellency  had  that 
evening  set  a  good  example.  (Applause.) 
He  (the  speaker)  was  particalarly  anxious 
that  the  society  should  appeal  to  a  larger 
number  of  people  than  in  the  past.  If 
they  confined  themselves  to  purely  scien- 
tific subjects,  even  though  it  included 
geology  and  botany,  two  of  the  most  fas- 
cinating of  scientific  subjects,  they  ap- 
pealed to  too  severe  and  narrow  a  circle, 
whereas  if  they  now  and  then— he  would 
not  say  always— had  papers  read  of  a 
general  character,  such  as  would  interest 
a  larger  circle  of  people,  he  could  not 
help  thinking  that  it  would  be  for  the 
good  of  the  society  as  well  as  for  that  of 
the  community.  We  in  Tasmania  were 
too  small  a  community  to  support  aa  fully 


xlv 


aa  might  otherwise  be  the  case  a  flociety 
that  limited  iteelf  to  rather  etiflf  enbjeote. 
Whilst  he  said  that,  however,  he  by  no 
means  meant  that  there  was  no  place  for 
scientific  papers— most  emphatically  there 
was  a  place  for  them,  and  the  publication 
of  them  in  the  records  of  the  proceedings 
of  the  Society  conatitnted  a  valnable  State 
asset— but  occasionally  such  subjects  of 
more  general  interest,  such  as  His  Bxcei- 
lency  had  so  ably  handled  that  evening, 
were  calculated  to  interest  a  larger  circle 
of  people,  and  to  further  the  aims  of  the 
Society.  (Applause.)  He  felt  a  keen  in- 
terest in  the  Society  and  its  welfare,  and 
that  it  might  do  an  increasingly  large 
amount  of  good  in  the  community  was 
his  sole  object  in  making  these  sugges- 


tions. (Applause.)  He  now  heartily  and 
cordially  moved  that  the  thanks  of  that 
large  and  representative  gathering  be  ac- 
coined  to  the  President,  His  Excellency, 
for  his  thoughtful  and  stimulating  preei* 
dential   address.       (Warm  applause.) 

Mr.  Bernard  Shaw  seconded  the  motion^ 
which  was  passed  with  acclamation. 

His  Excellency  thanked  all  present  for 
the  kind  way  in  which  they  had  passed 
the  resolution. 

After  the  meeting,  light  refreshments 
were  served  in  the  large  rooms  of  the 
Museum,  the  Art  Gallery  and  other 
rooms  being  lighted.  A  very  pleasant 
reunion  of  memoers  and  friends  resulted. 
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The  monthly  meeting  of  the  Boyal  So- 
ciety of  Tasmania  was  held  at  the  Mti- 
seam  on  Tueeday,  May  16.  The  president, 
Ui«  Exoell^cy  Sir  Gerald  Strickland, 
G.C.M.O.,  occupied  the  chair,  and  waa 
accompanied  by  Lady  Edeline  Strickland 
and  saite.  There  was  a  good  attendance, 
including  Bight  Beverend  Dr.  Mercer, 
Bishop  of  Tasmania,  the  Bishop  of 
Laranda,  Sir  Adyo  Douglas,  Sir  Elliott 
Lewi^.  and  several  Tisitore,  who  were 
introdnced. 

Election. 

The  following  gentlemen  were  elected 
Fellows  of  the  society : —Captain  de 
Hoghton,  B.N.,  Alderman  George  Kerr 
<Mayor  of  Hobart),  Mr.  W.  S.  Dawson, 
A.M.I.C.E.  (Engineer^in-Chief  Metropoli- 
tan Drainage  Board),  Dr.  Kendall,  Messrs. 
John  Dowbiggan  Faster,  Henry  Marcellus 
Nicholls,  Lomas  Smith,  and  L.  H.  Mac- 
leod. 

Notes  on  Tasmanian  Minerals. 
In  the  absence  of  the  author,  Mr.  W.  F. 
Petterd,  Mr.  A.  Morton  read  his  paper  on 
"Tasmanian  Minerals."  In  his  introduc- 
tory observations,   Mr.  Petterd  wrote:  — 
"The  present  contribution  to  the  mineral- 
ogy of  this  State  is  of  somewhat  unusual 
interest,  inasmuch  as  it  describes  for  the 
first  time  an  apparently  new  compound, 
which,  although  of  no  commercial  value, 
is  of. some  scientific  interest.    It  is,  in  its 
way,  a  humble  congener  of  the  more  im- 
posing   crocoicite,   for  the  occurrence  of 
which  in  such  magnificent  developments 
this  island  has  obtained   a  great  repute 
among  mineralogists  in  all   parts  of  the 
world,  but,  like  it,  ie  eimply  of  scientific 
importance.     The  Lefroy  meteorite,  now 
mentioned  for  the  first  time,  is,  although 
•of  such  remarkably  small  size,  worthy  rf 
special  note,  and  its  detection  in  the  pros- 
pector's dish  adds  another  to  the  roman- 
tic discoveries    of  such    objects  from  un- 
known   space.     The  already   long  list  of 
the  different  minerals  recorded  from  time 
to  time  as  being  found  in   this  State  is 
still  further  aug^mented  by  the  addition 
0^  no   less   than  eighteen   not  heretofore 
published.    Eespecting  these  concise  notes 
were  given.    Several  of  thec?e,  said  the  au- 
thor, were  of  some  scientific  interest,  and 
two  or  three  would  be  of  industrial  im- 
portance if  they    could  be  discovered  in 
sufficient  quantity.     Notes   on  additional 
localities  for  a  few  others  which  are  al- 
ready on  record  were  given,  with  some  re- 
marks on  the  peculiar  features  presented 
by  some  few  others.    He  had  to  record  his 
obligation  to  Mr.  J.  D.  Millen.  A.S.T.C., 
M.S.C.I.,   London,  metallurgical  chemist, 
for -undertaking  the  analysis  of  Bellite  and 
Hercynite.  The  following    is  the    list  of 


minerals  of  which  particulars  were  given : 
—  Barnandite,  Bellite,  Cloanthite,  Eda. 
gi(e,  Echeribe,  Genthite,  Gibbeite,  Helio- 
pbyllite,Hercynite,  Hydro  man^anocalcite^ 
Lefroy  meteorite,  Leucopbanile,  Mangan- 
ite.  Minium,  NiccoUte,  Pilotite,  Plinthite. 
Pimelite,  Prouetite,  Pyrargyrite,  Pyrostil- 

Sinite,   Quartz,      Scorodite,     Siciliop'hite, 
mertite.  S tea rgil lite,     Stephanite,  Stibi- 
conite,  Touramline,  and  Wurtzite. 

His  Excellency  said  he  felt  that  it  was 
one  of  tne  ciutTms  and  enjoyments  in  being 
present  to  listen  to  the  arguments  and  the 
thrusts  and  parries  of  discussion.  Even 
that  paper,  short  as  it  was,  might  give 
scope  to  some  remarks.  He  was  impress- 
ed himself  with  the  principle  which  drew 
to  their  attention  the  presence  of  rare  or 
unknown  minerals  in  Tasmania. 

Mr.  Morton  eulogised  the  work  of  Mr. 
Petterd  in  elaborating  a  list  of  the  min- 
erals found  in  Tasmania,  and  said  hia 
work  was  reooguised  not  only  in  Austral, 
asia,  but  throughout  the  world. 


Postponed. 

The  reading  of  a  paper  by  Mr.  J.  R. 
McClymont,  M^.,  on  *' Birds  Observed  by 
Crozet  on  his  voyage"  was  postponed  untu 
next  meeting. 

Paper  by  Mr.  R.  M.  Johnston.  I.8.O., 
F.S.S. 

Mr.  R.  M.  Johnston  read  a  paper  on  "A 
Proposed  Psydhometer  Index  Designed 
as  an  aid  to  the  Better  Determination  of 
Common  Fungoid  Illusions,  and  of  th^e 
Comparative  Value  of  Mental  Concepts." 

The  author  said  he  was  aware  that  his 
paper  would  probably  give  rise  to  great 
differences  of  opinion,  and  perhaps  very 
virulent  opposition  to  the  view  he  had 
taken  up.  He,  however,  had  come  forward 
rather  to  show  how  to  convey,  with 
a  simple  diagram,  an  eye-picture  which 
disclosed  in  a  natural  way  the  order  of 
the  diminishing  value  of  judgment  which 
was  dependent  upon  the  nature  and  con- 
dition of  the  person's  stage  of  observa- 
tion. Closely  condensed,  Mr.  Johnston's 
argument  was  that  the  order  and  equilib. 
rium  of  the  mind  are  intimately  con- 
nected with  the  vigour,  fulness,  and  health 
of  the  organs  of  sense.  Many  persons, 
he  said,  committied  mental  suicide  for 
the  sensual  deliprht  of  a  useless  moment- 
ary wonder.  The  insane,  by  disease, 
were  forced  to  live  always  within  a  world 
of  wonders  such  as  those  songht  after,  at 
times,  by  the  ignorant.  He  had  pre- 
pared   a  classified    "Psychometer  Index" 
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which  to  6om«  might  be  OAefnl  in  show- 
ing the  treacherous  nature  of  the  ap- 
parent value  of  judgments  based  upom  ob- 
eeryatione  of  the  crippled  senses.  He 
«howed  by  this  claesined  "psjchometer 
index"  that  we  may  only  hope  for  or- 
derly concepts,  free  from  illusion,  within 
narrow  limits.  Beyond  this  limit  orderly 
conception  diminished  or  lessened  in 
value.  It  would  seem,  he  eaid,  that  pas- 
sion distorts  or  gains  ascendency  over 
sane  judgment  in  proportion  to  the  degree 
of  the  diminishing  power  of  the  senses, 
until,  approaching  the  sero  of  the  under- 
standing,  the  state  coincides  exactly  with 
insanity.  The  insane  state  consisted  of 
ail  kinds  of  unreasoning^  beliefs;  but, 
unlike  sane  ooncepfas,  they  were  marked 
by  a  real  pitiful  mtensitiy  of  convictioji 
to  which  the  eane  mind  conld  never  hope 
or  ever  wish  for  within  the  logical  order 
of  th«  higher  states  of  consciousness. 
Bettor  be  a  dull,  pulsating  mass  of  pro- 
toplasm than  to  be  adrift  upon  a  stormy 
ocean  of  disordered  conoepts,  when  the 
rudder  and  helm  of  the  senses  had  been 
rendered  nugatory,  or  had  been  for  ever 
destroyed.  Let  them  beware,  therefore, 
of  the  intensity  of  a  conviction  which 
was,  in  that  way,  related.  Notwithstanding 
what  had  been  stated  in  opposition  to 
illusions  of  a  fungoid  character,  he  was 
far  from  being  convinced  that  all  illu- 
sions, as  such,  were  harmful.  He  was 
inclined  to  think  that  a  beneficial  pur- 
pose was  served  by  many  of  them«  especi- 
ally of  such  as  were  boiai  of  the  extraor- 
dinary strength  of  love,  aflfeotion,  sym- 
paflhy,  and  tne  higher  poetic  fancy.  The 
mother,  for  example,  saw  favourable 
quaJities  in  her  chila  which  no  other  eye 
regarded,  and.  frequently,  had  no  real  ex- 
istence. Who,  therefore,  would  wholly 
banish  the  mist  of  the  affections?  He, 
for  one,  would  not  if  he  could.  A  large 
group  of  illusions  might  fairly  be  classed 
nnder  this  order.  All  illusion,  or  partial 
illusion,  whicli  for  the  moment  may  be 
necessary  to  our  comfort  and  well-being, 
spiritually,  and  not  liable  to  introduce 
more  remotely  great  evil  consequences, 
he  would  be  sorry  to  aee  wholly  dispelled. 
He  did  not  regard  or  class  such  as  "fun- 

foid  illusions."  Illusions  which  were 
armful  were  regarded  as  "fungoid"  in 
his  estimation.  They  had  seen  that  it 
might  be  po6^<ible  to  reach  the  zero  of 
valuable  concepts,  and,  indeed,  of  all 
consciousness,  in  two  widely  different  di- 
rections. On  the  one  hand,  it  might  be 
gradually  approached  through  varying 
stages  of  fictitious  wonder,  imagination, 
dr^am-illusion,  insanity,  and  by  the  de- 
struction of  one  after  the  other  of  those 
wonderful  organs  of  sense,  which,  though 


of  feeble  range,  are  yet  in  the  highest 
sense,  Qod  -  given.  Heaven  -  bom. 
On  the  other  hand,  by  humble 
mien  and  fearless  confidence,  they 
might,  through  all  the  channels  of 
widening  sense,  advance  to  still  greater 
heights,  wider  horizons,  which  might  be 
ordained  that  they  should  yet  conquer. 
There  were  still  almost  infinite  circles 
within  the  legitimate  domain  of  natural 
saience,  but  beyond  the  limits  of  our  pre- 
sent knowledge  and  range  of  powers.  Yet, 
even  now,  from  a  thousand  heights  of 
sense,  we  could  perceive  that,  however 
we  might  increase  in  subjective  know- 
ledge —  i.e.,  natural  knowledge  —  the 
objective  mystery  which  surrounded  ua^ 
which  we  feel  we  can  never  penetrate,  was 
but  increased  by  every  advancing  step 
in  natural  knowledge.  We  feel  that 
though  new  chords  should  continue  to  be 
struck  on  "the  harp  of  a  thousand 
strings,"  the  "everlasting  arm"  which  was 
the  cause  of  their  harmonious  vibrations 
could,  itself,  never  be  revealed  to  us  save 
through  that  veql  of  the  sensible  in 
wliich  "  we  live,  move,  and  have 
our  being."  Do  not.  therefore, 
said  Mr.  Johnston,  foolisnly  tremble 
under  the  illusion  that  all  mystery  shall 
be  dissipated,  or  that  the  veil  may  be 
pierced,  if  we  but  open  wider  our  dim 
eyes,  or  stretch  out  a  little  further  our 
feeble  hands.  Their  limits  —  not  deter- 
mined by  us  —  not  written  on  tables  of 
Atone,  and  soon  enough  reached  —  were 
the  truest  and  best  guides.  The  created 
mysteries  of  distorted  imagination  and 
the  crippled  senses  were  but  a  poor  "mess 
of  pottage"  as  compared  with  our  glori- 
ous birthright  of  orderly  natural  know- 
ledge and  feeling.  If  still  —  like  wilful 
children  —  we  will  have  a  deeper  mys- 
tery, let  us,  with  toe  fullest  possible 
equipment,  attempt  to  penetrate  from 
every  portal  of  sense  the  cause  of  which 
they  are  themselves  wondrous  symbols. 
The  effort  to  do  so  wifl  convey  an  impres- 
sion which  cannot  be  effaced.  There- 
after the  appalled  and  humbled  mind 
will  gratefully  shrink  back  within  its  own 
protecting  luminous  mist  of  the  higher 
poetic  ideal,  and,  with  the  chastened  sub- 
mission of  a  child  cry— "It  is  enough." 
"Thy  will  be  done."  "Nor  eword«  of 
angels  could  reveal  what  they  conceal." 

Observations  on  the  paper  were  offered 
by  Bishop  Mercer,  the  Bishop  of  Lar- 
anda,  Dr.  Gerard  Smfth,  Professor  Ritz, 
Mr.  Russell  Young,  and  finally  by  His 
Excellency. 

On  the  motion  of  Mr.  A.  G.  Webster,  a 
vote  of  thanks  was  accorded  His  Excel- 
lency for  presiding. 
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AN  INTEKESTI2SG  EVENING. 

At  th«  monthlj  meeting  of  the  Boyal 
Society  on  Tiieoiday  evAnmg,  Hiis  Ezloi- 
lency  Sir  Gej-ald  Strickl&nd,  president 
of  the  society,  occupied  bhe  chair,  sup- 
ported by  members  of  the  counoil,  and 
theie  was  a  fairly  good  attendance,  esr 
pecially  considering  tiie  wet  and  wintry 
state  of  the  weather. 

New  Members. 
Mesens.  St.  Micxiiaei  M.  Fodmore, 
F.K.G.S..  F.Z.S..  M.A.  (Camb.),  and  W. 
Heyn  were  balloted  for  an4  elected  cor- 
responding members,  and  Mr:  C.  W. 
Grant  was  unanimously  elected  a  Fel- 
low of  the  Society. 

Birds  of   the  Pacific. 

The  secretary  (Mr.  Alex.  Morton)  read 
a  paper  piepared  by  Mr.  J.  K.  McCiy- 
mooit,  M.A.,  entitlea  "xsotes  on  certaia 
birde  met  with  by  Croaet,  one  ol  the 
very  early  navigators.'  The  Toyage  of 
Marion  au  Fieane*  with  whom  Croaet 
sailed  em  second  in  command  ox  the  Mair- 
carin,  was  undertaken  in  orde  rto  restore 
to  ills  native  island  a  Tahitian,  whom 
lie  Jbougainville  had  taken  to  France, 
cmd  also  in  ordej:  to  discover  on  the  way 
a  oontinent  or  isJands  in  the  Southern 
Ocean  from  which  useful  products  might 
be  obtained,  (^rocet,  who  writes  in  a 
simple  and  unassuming  manner,  express- 
ly ddsclaims  a  scientific  knowledge  of 
natural  iustorr.  iiut  his  observations 
have  an  interest  and  importance  of  their 
ow^n  from  an  hLBtorioal  standpoint,  be- 
cause they  are  those  of  one  of  the  cis- 
cover  ers  of  Marion  and  the  Croaet 
Islands,  and  of  one  of  tne  first  £ur»- 
peans  to  land  in  New  Zealand  and  in 
Tasmania.  The  narrative  of  Crozet  is 
contained  in  a  volume  which  is  some- 
wiiat  scarce,  but  it  has  latelv  appealed 
in  an  English  translation.  Croaet's  ob- 
servations on  birds  begin  on  January  8, 
177^— twelve  days  alter  lk»  had  sailed 
from  the  roadstead  at  the  Cape  of  Good 
Hope.  Terns  ape  the  first  birds  noted, 
and  terns  and  gulls  (Foules  mauves) 
were  seen  irequently  from  the  8th  until 
the  13th  day  of  January.  The  ships  were 
then  near  Marion  Island,  and  the  discov- 
erers observed  auks  and  divers  for  the 
first  time.  On  January  24,  Crozet  land- 
ed on  one  of  the  islands  of  the  crroup, 
which  is  now  known  as  the  Croaet 
Islands,  naming  it  lie  de  la  Frice  de 
Poaseosion.  The  eea-birds,  which  were 
nesting  on  the  island,  continued  to  sit 
on  their  effgs  or  to  feed  their  young 
undeterred  by  the  approach  of  the  ex- 
plorers. Amonost  these  birds,  Croaet 
enumerate  ducks,  divers.  Cape  fulmars, 
cormorants,  and  "envergures."  The 
auks,  OT  "pinffoins."  to  uae  Croaet'e 
name^    were   doubtless   penguins,    which 


are  generally  called  "manchots,"  al- 
though the  name  "pengouin  manchots*' 
also  occurs.  The  dlver«»  or  plongeons, 
are  supposed  to  have  been  diring  pet- 
rels; tiie  Cape  fulmar  is  called  "le 
damier.*"  "f^veigore"  does  not  appear 
in  dictionaries  ae  the  name  of  a  bird.  It 
signifies  "length  of  ship's  yards, ' 
••oreadth  of  sail,''  and,  by  extension  of 
meaning,  "expanse  of  wings/'  It  ii»,  per- 
hajps,  tne  trivial  name  ot  an  albatross, 
analagous  to  the  Portufcnaee  name  "an- 
tennal."  If  we  examine  these  data  by 
the  light  of  modem  exploration  we  find 
that  at  least  four  penguins  haye  been 
obtained  in  the  region  of  the  ooean  con- 
tiguous to  the  Crozet  Islands,  or  on  the 
islands.  These  are  Aptenodytes  pata- 
gonica,  Pygoeoelia  papaa,  Catarrhactaa 
chrysocome,  and  C.  ohrysolophus,  but  of 
only  one  of  thes^— C.  chry«olophus— «aa 
the  lecturer  find  that  the  eggs  have  beea 
obtained  on  Croaet  Island.  The  diving 
petrel,  Belecamoiides  exsul.  is  known  to 
frequent  the  Croaet  Islands,  but  its  eggs 
appear  to  be  undeecribed.  The  Cape  foi^ 
mar  (Daption  capensie)  is  widely  distri- 
buted over  the  Southern  Ocean,  but 
there  are  few  records  of  its  eg:^  being 
found,  and  these  few  relate  toXergu&- 
len  Island.  The  white  winged  (Diomedea 
chionoptera)  is  the  albatross,  which 
makes  these  islands  its  nesting  home. 
Cormorants  cannot  with  oartaintr  be  in- 
cluded amongst  the  avian  inhabitants  of 
the  Croaet  Islands.    Their  nearest  known 

flace  of  resort  is  Kerguelen  Island,  be* 
ween  1,990  and  1«400  miles  distant, 
whene  Fhalacrocorax  verruoosus  is  resi- 
dent, and  where  its  eggs  hare  been  ob- 
tained. Flnallv,  a  biixl  which  was  mis- 
taken for  a  white  pigeon  was  probably 
a  sheath-bill  (Chionarchus  crosettensisK 
From  the  preeenoe  of  this  bird,  Croaet 
naively  augured  that  a  country  produo- 
ing  seeds  adapted  for  the  sustenance  ol 
the  pigeons  could  not  be  far  distant.  The 
duration  of  Croaet's  sojourn  in  New  Zea-> 
land  was  about  four  months  —  from 
Mareh  24  to  July  U,  1772.  He  presents 
us  with  a  goodly  array  of  the  names  of 
birds  which  he  saw  in  that  country,  but 
to  seek  equivalents  for  the  wheateaxs, 
the  wagtails,  the  starlings,  and  larks* 
the  ousels  and  thrushes  of  his  narrative 
would  be  unproAtable  labour.  One  ex- 
ception may  be  made  in  respect  of  a 
black  thrush  with  white  tufts  by  which 
the  tui  (Prosthemadura  nova  Zealandii^ 
is  evidently  meant.  Croaet  divides  in  a 
primitiTe  way  the  New  Zealand  birds 
which  he  saw  into  birds  of  the  forest,  of 
the  swamps,  of  the  open  country,  and  of 
the  coast.  In  the  forests  were  wood 
pigeons  as  large  as  chickens,  in  colour 
olue,  with  metallic  reflections.  The  de- 
scription, though  scant,  is  sufficient. 
There  is  only  one  pigeon  in  New  Zealand* 
and  no  remarkably  pigeon-like  bird   not 
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a  pdgeon,  so  th«it  we  cannot  err  in  be- 
iievinic  Hemiphaga  noTSB  Zealandin  to 
be  the  pigeon  "ramier"  of  Croeet.  The 
genuis  Hemiphaga  is  represented  in  Cele- 
bes and  the  PhiUipine  Islands  as  well  ae 
in  New  Zealand.  In  the  becclnning  of 
March,  Crozet  had  become  acquainted 
wi'th  a  Tasmandan  parrakeet  with  a 
white  (or  light-coloured)  bill,  the  plum- 
age of  which  reeembled  that  of  an  'Ama- 
zon" parrot.  The  common  Amazone  par- 
rot (Chry«otie  amazonioa)  is  green,  and 
iML3  an  oranse-red  speculum  and  a  blue 
forehead.  It  was  represented  by 
D'Aubenton,  and  may  be  the  i>arrot  to 
which  Crozet  refers  in  the  expression, 
"Per roquet  des  Amazones."  There  is  no 
Tasm«anian  psittacian,  which  greatly  re- 
sembles it;  perhaps  the  blue-banded 
grass  parrakeet  (Meophema  venu^ta)  re- 
sembles it  the  most.  In  New  Zealand 
two  other  parrots  were  observed — a  vary 
large  parrot,  in  colour  black  (or  dusky), 
diversified  with  red  ajid  blue,  ajid  a 
email  lory,  the  plumage  of  which  re- 
sembled tnat  of  the  lories  of  the  Island 
of  Gold.  Bed  and  blue  enter  into  the 
pJumage  of  the  red  only  oi  large  New 
Zealand  parrots.  The  red  (Nester  nota- 
bilis),  however,  is  restricted  at  the  pre- 
sent day  to  Stewart's  Island  and  the 
South  Island,  so  that  we  must  suppose 
either  that  a  chanj^e  has  taken  place  in 
the  distribution  of  this  parrot  since  the 
time  of  Crozet's  visit  to  New  ZeaJand, 
or  tiiat  Crozet  has  erred  in  the  descrip- 
tion of  it.  In  the  latter  case  the  bird 
intended  to  be  described  is  probably  the 
kaka  (Nestor  meridionalis).  The  smaller 
New  Zealand  Psittaci  are  not  lories  in 
the  general  acceptation  of  that  name, 
but  FlatyoeroinsB  of  Ihe  ^nus  Cyanor- 
ha.mp^UiS,  a  widely-dic^ributed  genus 
containing  some  fourteen  species,  of 
which  New  Zealand  Has  at  least  four. 
The  best  known  is  C.  novBd  Zealandiie,  a 

freen  parrakeet  with  a  ccimson  sineiput. 
n  the  open  country  were  the  snmller 
passerine  oirds  already  mentioned,  to 
which  Crozet  gives  the  names  o^  Buro- 
peans  birds  ^ith  which  he  was  familiar. 
There  was  also  a  quaU  similar  to  the 
quail  in  France,  but  larger.  Coturnix 
novas  ZdalandiflB,  whioh  is  now  extinct. 
In  the  swamps  wild  duck  and  teal  were 
abundant,  and  a  blue  hen,  similar  to  the 
blue  hens  in  Madagascar,  India,  and 
China.  This  blue  hen  is  evidently  the 
swamp  hen  (Porhyio  melanotus),  which 
iDibabits  Tasmania  and  the  eastern  part 
of  Ausftralia  as  well  as  New  Zealand. 
The  other  blue  hens  to  which  Crozet 
likens  it  are  probably  porphyrio,  which 
is  found  in  Madagascar,  poliocephalus 
and  Indian,  and  edwardsi,  an  Indo-Chin- 
ese specdes.  On  the  seashore  were  curlew, 
cormorants,  and  black  and  white  egrets. 
The  curlew  may  have  been  of  the  species 
Nnmenins  cyanopus,  which  visit  New 
Zealand  in  summer,  and  whicih  remain 
in  small  numbers  through  the  winter.  A 


pied  egret  is  snggeerbed  by  the  phrase, 
^'aigrfttes  blanches  et  noires."  But  there 
is  no  pied  egret  in  New  Zealand,  and  we 
are  forced  to  suppose  that  the  bird  in 
Question  is  the  Wiaite-headed  stilt 
rjBLi main t opus  pioatus),  which  has  been 
fouud  nesting  in  New^  Zealand.  A  black 
bird  with  bright  red  bill,  and  feet  ol  the 
size  of  an  oyster-catcher,  also  frequented 
the  beaches.  Evidently  this  was  the 
sooty  ovster-catcher  (HsBmatopus  unicol- 
our),  wnich  is  resident.  Of  birds  which 
frequent  the  open  sea  as  well  as  tne 
coast,  Crozet  enumerates  grey  terns, 
white  terns,  "envergures,"  and  gannets, 
with  white  bodies  and  dark  wings.  These 
birds,  he  adds,  were  of  the  kind  called 
"Manche  de  velours"  by  sailors;  The 
"Manche  de  velours"  is  the  (Dape  gannet 
(Dysporus  capensifi),  which  has  black 
primaries,  as  also  has  S.  eerrator  of  Aus- 
tralian and  New  Zealanjd  seas.  S.  cyan- 
ops  has  both  primaries  and  secondaries, 
dark  in  colour,  and  might,  with  greater 
propriety,  be  called  a  black-winged  bird 
than  S.  serrator.  It  is,  however,  not 
common   in  extra  tropical  areas. 

Species  and  Hybridisation. 
Mr.  St.  Michael  M.  Podmore,  M.A., 
F.R.G.S.,  etc.,  a  visitor  from  Ii«n|;land, 
read  a  paper  on  hvbridisation  in  rela- 
tion to  aiiima.ls  •ana  the  definition  of 
species,  narrating  the  result  of  his  own 
exjwriments  and  investigations.  In  Dar- 
win's "Oriyin  of  Species"  are  these 
words: —"The  only  distinction  between 
species  and  well-nxarked  varieties  is>  that 
the  latter  are  known  or  believed  to  be 
connected  at  the  present  day  b^  inters 
mediate  gradations,  whereas  species  were 
formerly  thus  connected."  Again:— "The 
power  of  remaining  for  a  long  time  con- 
stant I  look  at  as  the  essence  of  species." 
In  his  subsequent  letter  to  Osa  Gray, 
Darwin  wrote:— "I  speculated  whether  a 
spAoies  very  liable  to  repeated  and  to 
groat  changes  of  conditions  might  not 
assume  a  fluctuating  condition,  ready  to 
be  adapted  to  either  conditions."  Mr. 
Phillips,  the  palosontologist,  arrived  at 
the  conclusion  that  a  species  represent 
"any  form  which  has  ever  had 
a  specific  name."  This  definition,  though 
vague,  the  lecturer  claimed  as  worthy  of 
aooeptance  by  students,  though  the  words 
of  Sir  Wm.  Dyer  are,  perhaps,  more  ex- 
planatory:— "Species  is  a  designation  for 
a  totality  of  in<uvidjuals  differing  from  all 
others  by  marks  or  characters,  which  ex- 
perience shows  to  be  reasonably  constitut- 
ed and  trustworthy."  Personally,  he  (the 
lecturer)  was  of  opinion  that  Darwin 
never  did  believe  in  the  possibilitv  of  de- 
fining speciea,  and  would  have  preferred 
the  term  ''fixed  variety,"  had  Darwin  not 
been  confronted  with  the  difficulty  that 
varieties  of  a  species  are  invariably  pro- 
lific inter  se,  while  the  offspring  of  a 
crossed  specaee,  or  hybrid,  had  invariably 
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proved,  in  his  time,  to  be  balden.  It  was 
not  his  (the  lecturer's)  intention  to  enter 
into  controversy  on  this  point,  bnt<  de- 
sired to  place  information  before  the  meet* 
ing  of  a  unique  character  from  his  own 
experiments,  observations,  and  study,  in 
tne  hope  that  tbese  investipfationa  and  ex- 
periments might  be  continued,  thus  en- 
lightening the  world  further  on  the  limits 
or  development  of  the  creation  6jscem. 
Darwin  did  not  believe  in  a  "special  crea- 
tion" with  defined  and  absohitely  fixed 
species,  nor  can  we,  if,  by  their  hybridisa- 
tion, fertile  offspring  are  produced.  Every 
deecnber  of  species  has  made  continuity 
and  transition  in  characters  the  test  of 
variety,  and  discontinuity  the  test  of  a 
separate  species.  Darwin  differed  sharp- 
ly from  Huxley  on  the  one  hand,  and  Wal- 
lace on  the  other,  as  to  the  significance 
and  history  of  sterility  between  species, 
and  his  conviction  annears  to  have  been 
that  the  same  cause  which  induceB  varie- 
ties in  a  domesticated  species  removes  the 
barrier  of  natural  sterility  between  two 
different  species,  when  crossed.  He  seem- 
e-i  to  attribute  a  mysterious  unknown 
power  in  domestication,  and  on  these  lines 
he  (the  lecturer)  had  carried  tbrougu  an- 
other interestingly  diiticult  experiment  in 
hybridisation.  Whatever  may  have  been 
the  origin  of  belief  and  ids  -^reeent  accept- 
ance, the  facts  of  recent  expeiiments  prove 
that  species,  recognised  as  fixed,  have 
inter-bred,  and  healthy,  fertile  offsnring 
have,  in  some  cases,  been  the  result. 
Young  of  wood  pigeon  hybrids,  formerly 
believed  to  be  impossible  of  production,  he 
(Mr.  Podmore)  had  had  the  honour  of 
presenting,  for  the  first  time  in  the  his- 
tory of  zoology,  to  the  scientific  world. 
These  prolific  hybrids  are  now  living  in 
the  western  aviary  of  the  London  Zoologi- 
cal Gardens.  During  the  past  15  years 
he  had  reclaimed  domesticated  and 
hybridised  British  wild  doves.  He  then 
described  his  method  of  breeding  hybrids. 
As  to  pigeons,  "it  is  necessary  to  procure 
youn^  wood  pigeons  before  they  are 
fiedcred.  A  bird  reared  from  the  nest  at 
eight  or  nine  days  old  will  remain  tame 
for  life,  if  proper  care  and  kindness  are 
used.  Birds  reared  by  placing  wood 
pigeons'  eggs  under  domestic  pigeons  are 
always  useless,  as  they  become  so  wild 
that,  in  my  oase,  I  have  been  obliged  to 
destroy  them.  The  sanw  is  the  result 
when  birds  are  taken  after  the  feathers 
have  partially  developed.  They  become 
fairly  tame  during  the  process  of  daily 
feeding  and  handling,  but  as  soon  es  uiey 
become  independent  they  revert  to  tneir 
original  wild  type.  To  rear  young  birds 
a  kiUMirledge  of  pigeon  ailments  and  re- 
quirements is  necessary.  The  appeal^ 
ance  of  the  plumage,  clearness  of  the  eye, 
;*nd  general  activity  of  the  wings  and 
legs,  are  good  guides.  They  not  only  re- 
quire freshly-prepared  food  daily,  but.  In 


addition  to  grain,  lettuce,  chopped  meat, 
Hyde's  mt,  sulphur,  ca8tor^)il,  linseed, 
and  chalk,  as  experience  dicta  tea  When 
the  young  can  fly  the^  should  be  trained 
to  the  sound  of  the  voice.  This  can  easily 
be  done  by  uttering  some  familiar  wordjs 
or  whistling  during  feeding  time.  I  have 
also  made  use  of  certain  movements  of  my 
hand  to  summon  my  birds,  at  first  simply 
snapping  the  fingers  or  twisting  the  hand 
round  in  a  circle.  I  have  a  male  hybrid, 
about  six  years  old,  that  still  remembers 
and  obeys  such  signs.  As  to  feeding 
parents  and  young,  plenty  of  room  is 
necessary  for  breeding  purposes,  and  each 
pair  must  be  confined  in  a  separate 
aviary.  The  age  of  tbe  domestic  male 
should  be  in  excess  of  the  female.  Hemp 
seed,  dari,  and  fresh  lettuce  should  be 
given  during  mating  time,  but  after  incu- 
bation has  commenced  nemp  seea  should 
be  omitted.  When  the  young  are  hatched 
fresh  lettuce  i?  most  important,  together 
with  sound  grain,  such  as  wheat  and  dari 
<no  Indian  corn).  The  aviary  must  be 
kept  clean,  grit  sprinkled  daily  upon  the 
ground,  and  clean  water  regularly  sup- 
plied. If  the  nest-box  has  a  foundation 
of  soft,  elastic  material,  the  birds  will 
probably  be  reared.  In  my  own  case  I 
put  paper  clippings  to  a  depth  of  half  an 
inch,  and  covered  the  top  with  straw  and 
fine  twigs.  In  a  wild  state  the  nest  is 
compost  of  materials  that  give  the 
weight  and  movements  of  the  young.  I 
found  nearly  all  the  young  birds  that 
have  died  iniffered  from  internal  com- 
plaints, brought  about  bv  the  heavy  pres- 
sure of  their  bodies  upon  the  hard,  un- 
resisting surface  of  the  nest-box.  I 
think,  however,  the  wisest  course  would 
be  to  remove  the  young  from  the  parents 
after  the  eighth  day.  and  bring  them  up 
by  hand.  In  selecting  a  mate,  I  com- 
menced with  a  pure-bred  white  Dragoon 
hen  mated  to  a  black  Dragoon  cock  that 
had  a  few  white  feathers  at  the  side  of 
the  neck.  Atter  twelve  months,  one  bird 
was  reared  with  a  decided  ring,  like  a 
dove.  This  proved  to  be  a  m»ie.  I  now 
bred  wich  a  large  blue  Carrier,  whose 
plumage  contained  the  greyish-blue 
feathers,  and  from  his  cross  I  procured 
the  male  parent  of  dove  hybrids.  During 
the  year  1899  I  became  decidedly  di^^- 
heartened,  having  lo^t,  from  different 
pairs,  no  fewer  than  forty  youn^  birds, 
from  causes  what  appeared  to  me  at  that 
time  unaccountable.  On  August  2  I 
wrote  to  the  press: — ^'Eleven  days  seem 
about  the  extent  of  life  permitted  to  the 
young  of  this  curious  cross  -  breed- 
ing. The  hen  generally  dies  on  the  fifth 
day,  and  the  cock  on  the  eleventh."  It 
happened  that  just  at  the  time  when  I 
was  about  to  give  up  my  experiment,  enc- 
ceas  came.  In  September,  1899,  I  reared 
a  ring  dove  hybrid  that  has  proved  one  of 
the  healthiest  and  hardiest  of  tue  pigeon 


family.  He  has  twice  croaaed  the  Atlan- 
tic, and  snrriyed  the  extremej  of  heat  and 
cold  dnring  exhibition.  This  bird  is  tiow 
on  view  at  the  London  Zoolosfical  Gar- 
dena.  This  ring-dove  hybrid  was  mated 
tn  a  bine  homer  when  six  months  oId« 
but  it  was  not  nntil  11^02  th&t  any  eggs 
were  fertile.  Ihirirg  last  year  I  bred 
three  handsome  birds  from  this  cTOtus — 
^ne  proTed  to  be  a  hen.  The  note  of  the 
i-ing-dove  hybrids'  young  i:^  unlike  that  of 
*ny  known  species,  though  its  gestures 
when  paying  court  to  its  mate  r€??»emble 
the  Briish  wild  dove.  Before  leaving 
England  the  female  bird  had  already 
laid  her  second  clutch  of  eggs.  In  1898  I 
reared  a  healthy  hybrid  from  the  wi!d 
inale  stock  dove  and  the  wild  wood  pigeon. 
In  hybridising  the  African  turtle,  I  mated 
the  female  wild  bird  to  a  croa^bred 
almond  tumbler.  Their  offspring  were 
feriue  inter  se.  The  collared  dove  rear- 
ed healthy  offspring  with  the  magpie 
pigeon,  and  the  blue  rock  nrodnced  fer- 
tile young  with  the  wild  stock  dove  hen. 
His  Excellency  said  Mr.  Podmore  had 
laid  very  carefully  before  them^  in  a 
«cieaitific  —  and,  he  would  like  to  add, 
Tuodest — manner  the  results  of  very  im- 
portant experiments  that  he  had  carried 
out  with  the  view  of  proving  the  ultimate 
tendency  of  the  Darwinian  theory.  Mr. 
Podmore  had  also  given  them  an  insight 
into  the  very  broad  problems  that  under- 
laid the  consequences  of  those  experiments 
if  they  were  proved,  and  wmle  frankly 
Accepting  Mr.  Podmore's  purely  scientific 
attack  upon  what  he  aptly  designated  the 
^'creative  system,"  he  thought  there  were 
«ome  considerations  which  should  be  laid 
before  the  Society  in  defence  of  that  crea- 
tive system.  Mr.  Podmore  had  pointed 
out  that  if  there  wae  no  ouch  a  thing  as 
species,  and  if  every  type  was  a  vague 
transition  from  one  variety  to  another, 
then,  of  course,  the  descent  w^as  very 
simple  between  the  vague  cell  of  pro- 
toplasm and  the  modern  development  of 
the  genus  homo.  Mr.  Podmore,  however, 
himself  gave  them  strong  openings 
against  his  own  reeeanches,  by  indicating 
doubts  whether  the  experiments  he  him- 
self had  carried  out  were,  in  fact,  between 
species,  or  merely  between  varieties.  If 
the  experiments  Mr.  Podmore  had  carried 
out  were  merelv  as  between  varieties,  his 
theory  fell  to  the  ground  by  the  hypothe- 
sis upon  which  it  was  built.  It  was  well 
known  that  among  the  lower  forms  of  life 
<?roe>3es  had  been  obtained,  not  merely  be- 
tween what  were  recognised  as  species, 
but  even  between  different  genera,  especi- 
ally as  between  the  winged  insects  and 
the  lower  forms  of  life  to  be  found  in 
water.  So  there  was  nothing  very  new  in 
the  class  of  facts  proved  by  Mr.  Pod- 
more's experiments,  excenting  that  he 
bad  woirked  &    stage    higher,    above  the 


resfion  of  botany  and  that  of  the  lower 
animals,  i.e.,  among  birds.  There,  however, 
he  was  still  far  below  the  regionpt  ciosees 
among  the  higher  animals.  Wnere  pre- 
vious crosses  had  been  obtained,  they  nad 
ceased  to  be  fertile  after  a  few  genera- 
tions. Mr.  Podmore  was  yet  unable  to  toil 
them  the  result  of  his  varieties  after  a 
certain  number  of  generations.  In  con- 
clusion, it  seemed  to  him  (the  speakei) 
that  all  these  experiments  which  Mr.  Pod- 
more had  60  abl^y,  scientifically,  and  dis- 
interestedly carried  out,  analysed  in  the 
manner  in  which  men  of  eminent  genius 
and  scientific  research,  like  Darwin,  had 
already  speculated  for  hundreds  and  thou- 
sands of  years— stiH  left  us  jtist  exactly 
where  we  were  2.000  years  ago.  They  had 
all  failed,  notwithstanding  all  re- 
searches so  far,  to  put  even  the  thin  end 
of  the  wedge  into  the  creative  system  as 
we  had  been  brought  un  to  believp  it.  He 
ventured  nevertheless  to  thank  Mr.  Pod- 
mare  for  the  additional  proofs  he  had 
offered,  as  they  showed,  if  anything,  the 
weakness  of  the  attack  upon  the  strength 
of  an  impregnable  fofrtress. 

Mr.  Podmore  disclaimed  any  in- 
tention of  attacking  the  creative 
system,  and  thought'  he  had  clearly  ex- 
plained that;  he  must  have  been  mis- 
understood. His  work 'tended  in  no  way 
to  upset  the  creative  system;  but  every- 
b(dy  who  had  studied  zoology  understood 
the  muddle. and  confusion  of  classifica- 
tions, and  what  was  attempted  was  to  try 
and  prove  what  was  especially  fixed 
variety,  so  that  there  might  be  uniformity 
throughout  the  scientific  world,  and 
muddle  cea^e.  The  great  thing  was  to  try 
to  find  truths  recognising  thpt.  in  doing 
BO,  tlfsre  was  o  power  above  us  Who  would 
rt-ward  us  with  new  light.    (Applause.) 

Mr.  R.  M.  Johnjiton  and  Mr.  A.  O. 
Green  warmly  commended  Mr.  Pod- 
more's paper  and  his  work. 

Army  Signalling. 
Major  F.  T.  Hayter,  R.A.A.,  D.A.A.G., 
gave  an  exceedingly  interesting  and  in- 
structive address  on  army  signalling, 
with  the  aid  of  diagrams  explanatory  of 
various  methods  of  army  organisation, 
and  a  fine  lot  of  army  apparatus  belong- 
ing to  the  Defence  Department,  and  of 
the  very  latest  make  and  efficiency.  He 
was  assisted  in  his  demonstrations  by 
Master  Gunner  O'Rourke,  who  is  account- 
ed an  exceedingly  smart  and  efficient  offi- 
cer at  this  kind  of  work  (having  been 
trained  with  the  Royal  Field  Artillery) 
Major  Hayter  explained  how  the  intelli- 
gence and  other  army  departments  are 
worked.  Without  accurate  and  speedy 
circulation  of  ordere  and  information  in 
an  army  during  war  there  must  bo 
disaster.      For  instance,  the  Japanese  in 
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their  advance  on  Mnkden  had  half  a  mil- 
lion of  men  with  a  front  extending 
fibont  100  miles.  The  whole  of  thoae 
SO0,000  men  must  have  operated  on  a  con- 
certed plan;  every  eection  of  that  army 
had  to  be  at  the  right  place  at  the  right 
time,  and  then  do  the  right  thing,  to 
which  end  a  system  of  telegraphing  and 
army  eignalling  must  have  been  brought 
into  requisition  with  great  efficiency.  The 
telegraph  stood  head  and  ehouldens  above 
everything  where  it  could  be  used.  It 
was  largely  called  into  requisition  along 
the  lines  of  communication.  But  tele- 
graphs and  telephones  needed  to  be  guard, 
ed,  which  took  a  lot  of  men.  Wireless 
telegraphy  could  not,  at  present,  be  used 
by  the  army  in  the  field,  because  it  re- 
quired  too  much  apparatus,  and  was, 
therefore,  cumbersome.  The  Morse  let- 
tering system  was  adopted  in  all  army 
signalling,  excepting  in  the  semaphore 
system.  He  then  demonstrated  the 
Morse  flag  signalling,  in  which  smaller 
flags  are  used  for  short  distances,  and 
larger  ones  for  longer  distance.  There 
are  aleo  two  coloure  used,  white  for  use 
on  a  dark  ground,  and  blue  for  a  light 
ground.  The  message  is  spelled  out  by 
a  system  of  waving  fhe  flag  (long  and 
ehort  waves  and  combinations)  on  the 
Morse  alphabet  plan.  Diagrams  were 
shown  of  the  Morse  dot  and  dash  letter- 
ing,  short  waves  of  the  flag  representi-ng 
dots,  and  long  sweeping  waves,  dashes. 
In  tolerably  clear  weather  signalling  can 
bo  carried  on  in  this  way  over  a  distanoe 
of  seven  miles  with  the  aid  of  telescopes. 
The  semaphore  flag  signalling,  which  Ho- 
bart  people  daily  observed  in  use  between 
the  warships  and  the  shore  auring  the 
stay  of  the  Australian  squadron  in  \he 
harbour.  This  system  differs  from  the 
Morse  one,  in  that  each  letter  has  a 
separate  and  distinct  symbol  by  the  use 
of  two  flags  at  once.  It  is  a  simpler, 
therefore  more  easily  learnt,  and  a  more 
rapid  means  of  signalling  messages;  but 
it  is  only  practical  over  short  distances 
up  to  800  to  1.000  yards,  and  it  is  very 
readily  forgotten,  the  angles  having  to  be 


so  accurate.  The  heliograph  system  was 
next  explained,  and  the  instrument  ex- 
hibited, its  working  being  made  clear  and 
extremely  interesting.  This  signalling 
arrangement  is  carried  on  by  mirrors  on 
a  tripod,  reflecting  the  light  of  the  sun 
in  a  series  of  flashes,  on  the  Morse  alpha- 
bet principle.  By  these  means  messages 
can  be  sent  over  distances  up  to  70 
miles,  provided,  at  the  latter  range,  ths 
apparatus  can  be  mounted  high  enough 
to  compensate  for  the  "dip"  in  the 
earth's  circumference.  The  atmosphere 
is  a  little  bit  dull  for  this  instrument 
in  Tasmania.  In  India  it  may  be  work- 
ed with  much  better  results.  The  sig- 
nalling lamp,  for  night  use,  was  ^own 
at  work  on  the  Morse  flashes  principle* 
and  is  good  for  seven  miles,  according  to 
the  state  of  the  atmosphere.  This  lamp 
is  a  recent  invention  of  a  very  smart 
British  army  officer  named  Begbie.  An- 
other more  powerful  lamp,  but  not  sa 
portable.  Major  Hayter  explained,  was 
the  limelight  lamp.  It  required  mors 
apnaratus,  but  it  was  very  powerful. 
With  this  it  is  possible  to  signal  over 
15  mil«s  in  the  night  time. 

A  signalling  party  belomging  to  Capt. 
A.  C.  Parker's  Engineer  Corps  gave  a 
demonstration  in  the  working  of  a  ter^ 
minal  signalling  station  in  the  field. 

Hie  Exoedletncv  expressed  his  pleasurs 
to  notice  that  the  scientific  side  of  army 
training  was  being  so  well  developed 
among  the  Commonwealth  forces. 

Capt.  Dormer,  A.D.C.,  said  Major 
Hayter  and  the  Master  Gunner  had 
given  them  very  interesting  and 
correct  demonsltrations  in  army  sig- 
nalling. Such  eignalling  had  now 
become  of  immense  importance  with 
armies  operating  on  such  a  wide  front. 
In  the  South  African  war  it  proved  ox- 
tremely  useful.      (Applause.; 

The  noeeting  then  terminated  with  votes 
of  thanks  to  the  readers  of  papers  and  to 
Major  Baytsr  and  his  party. 
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ABSTRACT    OF    PROCEEDINGS,    JULY,    1906. 


The  monthly  meeting  of  the  Boyai  So- 
ciety waa  held  at  the  Museum  on  Monday 
evening,  July  10,  the  President,  Hi^j  Ex- 
cellency Sir  Gerald  Strickland,  K.C.M.G.. 
presiding.  Among  those  present  were. 
—Bishop  Mercer.  Mr.  A.  G.  Web- 
ster (chairman  of  the  council).  Sir  Elliott 
Le(wi9,  Hon.  G.  H.  Butler,  Sir  Adye  Doug- 
las, Messrs.  G.  B.  Moore,  M.H.A.,  Rusaell 
Young,  and  several^  lady  and  gentleman 
members  of  the  society. 

Mr.  Morton,  secretary,  apologised  for 
the  absence  of  Mr.  B.  M.  Johnaton,  I.S.C). 

His  Excellency  eaid  he  had  been  InTited 
— aa  president— to  nepreeent  the  feelings 
of  the  Royal  Society  in  offering  very 
hearty  congratulations  to  Mr.  Bernard 
Shaw  on  the  occasion  of  His  Majesty  the 
King  haTing  conferred  on  him  the  reoognii- 
tion  of  his  long  services  by  making  him  a 
member  of  the  Imperial  S^nrice  Order.  In 
looking  at  the  report  of  the  honours  con- 
ferred on  the  whole  of  Australia  and  Tas- 
mania on  the  last  occasion,  it  had  been  a 
matter  of  satisfaction  to  him  to  observe 
that  Tasmania  had  not  been  forgotten,  but 
that  ehe  had  received  comparatively  a 
fair  share.  Mr.  Bernard  Shaw's  service 
were  remarkable  as  having  commenced  at 
the  age  of  17,  so  long  ago  as  1853.  in  which 
year  he  entered  the  Public  Service  of  Tas- 
mania as  clerk  in  the  office  of  the  police 
magistrate,  Swansea.  The  office  was  abol- 
ished by  the  introduction  of  local  munici- 
pal government  in  1860.  He  re-entered  the 
service  in  1866  as  acting  police  magistrate, 
Devonport.  He  held  successively  the  offices 
of  Clerk  Assistant,  House  of  Assembly, 
police  magistrate  at  George  Town,  Com- 
missioner for  Mines,  Secretary  for  Mines, 
Commissioner  of  GolH fields*.  Commi««ioner 
of  Polioe  and  Sheriff,  Police  Magistrate 
and  Commissioner  Court  of  Bequee.s,  trus- 
tee of  the  Tasmanian  Museum  and  Botan- 
ical Gardens,  and  a  member  of  the  Coun- 
cil of  the  Royal  Society  of  Tasoaoania,  also 
Commissioner  of  Fisheries  of  Tasmania. 
Mr.  Shaw  retired  from  the  service  on  Au- 
gust 28,  1904,  and  was  granted  a  pension 
by  special  Act  of  Parliament. 

Mr.  Bernard  Shaw,  I.S.O.,  thanked  His 
Excellency  for  the  kindly  way  in  which 
he  had  referred  to  his  services.  It  was 
very  gratifying  to  receive  such  a  token  of 
appreciation  and  goodwill.    (Applause.) 

His  Excellency  said  that  two  important 
papers  had  been  prepared  for  their  consid- 
eration thai  evening,  each  of  which  con- 
tained ample  matter  for  at  least  two  sit- 
tings and  for  prolonged  discussion.  He 
thought  the  beit  way  would  be  to  have  the 
two  papers  read  first,  and  leave  the  dis- 
cussion of  the  paper  on  coal  to  a  future 
meeting.  Dr.  Elkington's  paper  might, 
perhaps,  be  discussed  that  evening. 

Mr.  K.  L.  Murray,  C.E.,   then  read  a 


somewhat  technical  paper  on  "Coal  and  I 
Coal  Mine,"  which  was  illustrated  by  spo 
cimens  from  the  Sandfly  colliery  an^ 
other  coal  mines,  bot^  in  and  outside  ol 
Tasmania. The  most  valuable  constituent  od 
coal  was  fixed  carbon,  of  which  the  Sand 
fly  colliery  product  contained  satisfactorj 
amount.  It  was  generally  acknowledged 
that  semi-bituminous  coals  were  the  best 
The  two  leading  instances  of  this  class  ol 
coal  in  the  south  were  the  Tasmanian 
Sandfly  and  the  Victorian  Jumbunna.  The 
latter  was  recognised  in  Melbourne  as  the 
best  obtainable.  It  sold  at  from  4s.  to  6b^ 
higher  than  anv  other  coal,  including  the 
Newcastle  coal.  The  Sandfly  coal  waa 
similar  in  character  to  the  Jumbunna 
coal,  and  even  the  favils  were  similar* 
The  lecturer  drew  a  comparison  between 
bituminous  anu  «emi-bituminous  coal,  and, 
showed  that  the  u-se  of  the  latter  would  to 
a  large  extent  do  awav  with  the  smoke 
nuisance.  The  speaker  then  described  the 
wav  in  which  coal  was  formed  hunderds  of 
millions  of  years  ago,  when  the  earth  was 
in  a  far  different  condition  to  what  it  was 
now,  pointing  out  that  nature  never  was 
in  a  hurry,  and  that  for  millions  of  years 
no  use  had  been  found  for  these  coal  mea- 
sures, till  at  last  a  creature  was  formed 
who  discovered  that  coal  would  bum.  Fos- 
sils were  found  in  these  measures  which  i 
belonged  to  the  mesosoic  period  from! 
which  they  could  gather  some  idea  at  what 
a  distant  period  some  of  the  coaJ  had  been  j 
formed.  The  difference  in  the  density  of' 
coal  was  owing  in  a  great  measure  to  the 
different  periods  at  which  it  was; 
formed,  some  being  very  much  earlier 
than  others.  Anthracite  coal,  for 
instance,  was  much  denser  than 
any  olher  coal,  of  which  he  produced  sam- 
ples that  evening.  It  was  the  lowest  in 
the  Sandfly  colliery,  and  was  the  oldest 
formed.  In  conclusion,  he  said  that  it  had 
been  proved  that  a  field  of  very  great  im- 
portance and  value  existed  over  a  wide 
area  and  under  the  same  conditioDS  near 
Hobart  consisting  of  anthracite  and  semi- 
bituminous  coal.    (Applause.) 

His  Excellency  regretted  that  Mr. 
Murray  could  not  be  present  that  day 
month  when  his  paper  would  be  dis- 
cussed, but  it  was  so  important  that  it 
might  command  the  attention  of  the 
90<5iety  for  a  whole  evening.  He  now 
called  upon  Dr.  Elkington  to  read  his 
XMuper. 

Dr.  Elkington  (Chief  Medioal  Officer) 
then  read  an  exhaustive  paper  on  "Some 
Social  and  Economic  Aspects  of  Public 
Health  Work.**  This  was  generally  re- 
gaxxied  as  the  youngest  daughter  of 
medical  science,  but  it  had  flourished 
among  the  ancient  Jews.  The  Mosaic 
system  of  sanitary  lair  impressed  upon 
every  individual  the  fact  that  he  was  his 
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brother's  sanitary  keeper,  it  forced  him 
to  conform  to  sanitary  rules,  and  afford- 
ed an  example  of  public  health  legislation 
whicb  in  manj  imporbant  respects  was 
not  surpaseed  anjrwnere  in  the  world  at 
the  present  day.  In  addition  to  formu- 
lating hygienic  laws  those  ancient  sani- 
tarians went  in  for  large  sanitary  works. 
Jerusalem  had  an  excellent  waiter  supply, 
a  well  admini<stered  system  of  removal  of 
organic  waste,  and  probably  a  destructor 
in  the  Valley  of  Hinnom.  Nineveh  in- 
stalled a  drainage  system  many  thou- 
sands of  yearo  ago.  In  the  Kings 
Palaca  in  Urete  an  excellent  system  of 
water  carriage  removal  of  excreta  ihad 
been  quite  recently  found.  Rome  under- 
took gigantic  and  auocessful  civic  works 
of  water  supply  and  aeweiage  (much  of 
which  was  still  in  uise),  formulated  laws 
relating  to  nuisances,  and  enforced  them 
through  medical  ottLcers  of  health  and 
sanitary  inapectors.  In  the  middle  ages 
the  absence  of  sanitary  laws  produced 
the  piague  and  the  Black  Deatn,  which 
were  praotiicaily  the  eame  aa  the  epi- 
demic which  afflicted  India  and  troubled 
Sydney  and  Bri8it>ane.  A  quarter  of  tihe 
papulation  of  Europe  was  swept  away  in 
three  yeaia  aa  the  result  of  the  plague  in 
the  middle  ages.  After  detailing  the 
terrible  resulta  of  the  plague  at  that 
period,  the  lecturer  said  that  it  finally 
went  away  owing  to  a  change  in  the 
trade  routes  from  the  iikist  raiher  than 
to  any  change  in  the  sanitary  Jaws. 
8mall-pox  had  committed  tremendoua 
ravages  till  it  was  curbed  by  the  dis- 
co veriea  of  Jenner.  The  progress  of 
public  sanitary  legislation  depended  to 
some  extent  on  bhe  amount  of  public 
money  availajble  for  the  purpose.  J!Jach 
individual  imemjber  o?  the  State  had  a 
certain  money  value,  provided  he  waa  a 
productive  worker,  and  it  should  be  a 
point  of  national  economy  to  prolong  his 
life,  and  to  make  the  conditions  sucn  as 
would  prevent  him  from  falling  ill  and 
becoming  a  burden  to  his  iamiiy  or  the 
Sta.te.  'Pyphoid  fever  destroyed  a  num- 
ber of  lives,  and  was  yet  a  perfectly  pre- 
ventible  disease.  "If  ft  ia  preventibie," 
rhe  King  aaid  on  one  occasion,  "why  not 
prevent  it?"  The  standard  of  a  com- 
munity's progress  could  be  gauged  by  its 
sanitary  administration,  and  by  the  pro- 
portional fund  allotted  for  t^e  purpose. 
The  attitude  of  the  public  towards  sani- 
tary reform  was  an  important  factor,  as 
on  that  would  depend  the  amount  that 
would  be  voted  towards  it.  It  was  of 
th«)  utmost  importance  ithat  the  public 
should  be  educated  on  this  subject.  The 
lecturer  then  gave  numerous  instances 
where  diseases  had  been  prevented  by 
sanitary  measures. 

Coming  to  TVismania,  the  lecturer  said 
that  during  the  12  months  ending  on 
June  dO   of  bhe  present  year    there  had 


been  notified  in  this  S6ate  198  cases  of 
typhoid.  147  of  scarlet  fever,  160  of 
diphtheria,  in  addition  to  consumption » 
which  was  not  a  noBfiable  disease,  bat 
in  1904  there  h.ad  been  lU  deaths  re- 
ported from  it.  Consumption  and  typhoid 
were  among  the  easiest  to  deal  with  hy 
oiiganised  efforta  in  the  direction  of  pre* 
vention    and    Idmitation.  They   were 

typically  proven tible  diseases,  and  there 
was  no  reason  why  they  should  not  be 
dealt  with  in  Tasmania  as  effectively 
and  thorougbly  as  malaria  had  been 
dealt  with  in  KianR.  Our  vital  stati&tica. 
compared  excellently  with  those  of  other 
States,  but  our  returns  of  preventible^ 
disease  pointed  to  the  need  for  early  and 
effective  action  if  we  were  to  retain  our 
reputation  as  a  eanitorium,  not  only  for 
Australia,  but  ior  countries  far  beyond 
Australia. 

Public  health  was  never  likely  to  be- 
come a  burden  upon  the  community,  but 
its  neglect  would  always  be  one.  At  pre- 
sent its  State  administration  in  Tasmania 
cost  2.16  pence  per  head  of  the  population 
per  annum.  He  did  not  say  that  effective 
central  sanitary  administration  could  be 
got  for  2.16  pence  per  h«ad  of  the  popula- 
tion, but  he  had  no  hesitation  in  stating 
that  if  the  individual  share  were  increas- 
ed to  the  portentous  sum  of  sixpence  per 
heed  per  year,  real  efficiency  could  be  with- 
in our  reach.  Ninepence  per  head  per  year 
would  be  absolute  luxury,  providing  for 
sanatoria  and  other  badly-needed  struc- 
tural appurtenances,  enabling  the  State  to 
relieve  and  assist  local  bodiee  and  their 
officers,  and  rendering  any  repetition  of 
the  Leuuceston  affair  of  190S,  which  cost 
the  taxpayers  nearly  ^620,000,  to  all  in- 
tents and  purposes  impossible,  so  far  as 
human  endeavour  could  prevail.  Victoria 
spent  4.2  pence  per  head  per  annum; 
New  South  Wales  5.8  pence;  and  New 
Zealand-^  country  which,  like  ourselves^ 
had  a  special  interest  in  the  attraction  of 
visitors— 8.6  pence  per  bead  per  annum. 
Even  the  daring  ninepence  would  not» 
therefore,  render  Tasmania  a  dreadful 
example  of  acute  sanitary  taxation,  par- 
ticularly when  her  special  circumstances 
were  taken  into  account. 

Similarly  the  burden  imposed  upon 
local  taxation  for  public  health  purposes 
could  never  be  very  heavy.  At  present  we 
had  the  spectacle  of  certain  rural  muni- 
cioalities  without  any  local  taxation 
whatever,  although  their  combined  annual 
rateable  value  was  nearly  i.'60,000.  The 
cities  and  most  of  the  larger  and  more 
progressive  centres  were  showing  an  in- 
creasing tendency  to  recognise  the  benefits. 
of  applied  sanitation,  with  satisfactory 
results,  but  the  greater  part  of  the  State 
was  barbaric  in  its  primeval  insanitation. 
The  total  annual  rateable  value  of  the 
local   government  districts  of    the  State 
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amonnt«d  to  about  a  million  of  money, 
and  no  reaaonable  system  of  local  sani- 
tary rating  eked  out  by  combination  of 
adjoining  dietricts  for  purposes  of  insi>ec- 
tion,  etc.,  could  be  expected  to  hit  the 
ratepayer  at  all  heavily.  It  woald  thus 
be  apparent  that  the  country  waa  in  no 
daxiger  of  being  rained  by  wild  sani- 
tarianB,  either  now  or  in  the  fntnre.  On 
the  other  hand,  however,  there  was  a  good 
deal  of  evidence  to  show  that  continued 
apathy  and  neglect  were  likely  to  cost  us 
a  great  deal  more,  individually  and  collec- 
tively, than  the  most  advanced  system  of 
centra]  and  local  sanitary  administration 
can  ever  coat. 

His  Excellency  said  the  paper  iust  read 
was  so  important  that  he  would  suggest 
the  advisability  of  making  it  the  sole  erub- 
ject  of  discussion  at  the  next  monthly 
meeting  of  the  society. 

Bishop  Mercer  said  it  would  help  mat- 
ters if  X)r.  Elkington's  paper  were  placed 
before  them  in  print  before  the  next 
meeting.  Perhaps  the  Government  might 
print  it  for  the  society. 

A  resolution  was  passed,  aaking  the  Go- 
vernment to  print  the  paper,  aa  sug- 
gested. 

His  Excellency   then   called  for     ques- 


tions or  remarks  on  Mr.  Murray's  paper, 
but  none  being  pat, 

Mr.  Murray  said  his  original  intention 
had  been  to  speak  as  to  the  fuel  values  of 
coal  generally,  and  the  different  ways  of 
treating  each  one  to  get  the  most  out  of 
it.  He  mentioned  an  instance  in  which 
there  were  14  different  veina  of  coal,  one 
above  the  other,  with  hundreds  of  feet  of 
sandstone  and  shale  in  between.  If  one 
thought  of  the  time  reauired  for  14  foresta 
to  grow,  and  for  a  deposition  of  sand- 
stone over  all  these  different  seams,  it  al- 
most took  one's  breath  away.  In  working 
the  lowest  of  these  seams  the  miner  pass- 
ed in  a  few  minutes  from  the  bottom  to 
the  top ;  the  period  traversed  representing 
milliona  of  years. 

flis  Exoellency  moved  a  vote  of  thanks 
to  Mr.  Mumay  and  to  Dr.  Elkington  for 
the  papers  read.  For  literary  skill,  con- 
scientious ability,  and  for  intercut,  it 
would  be  very  difficult  to  find  two  papers 
of  such  merit.  He  thought  the  greatest 
compliment  he  oould  pay  to  the  authors 
was  not  to  draw  any  comparison  between 
them.  He  asked  the  audienoe  to  thank 
them  for  the  intellectual  treat  they  had 
afforded  their  listeners. 

The  applause  which  followed  waa  most 
cordial,  after  which  the  proceedings  ter- 
minated. 
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MONTHLY  MEETING. 

At  the  monthly  meeting  of  the  Eoyal 
Society  of  Tasmania  laat  evening.  Hd 
Excellency  the  Qovernor  (Sir  Gerald 
Strickland)  presided;  Lady  Strickland, 
with  MiBs  Drummond  and  suite,  being 
also  pi^esent. 

Public  Health  Work. 

The  meeting  first  discussed  Dr.  EI- 
kington'a  paper  on  "Some  economic  and 
Bocial  aspects  of  public  health  work." 
Mr.  Nat  Oldham  attended  with  his  Lan- 
tern, and  with  the  aid  of  which  illus- 
trated some  insects  which  are  transmit- 
ters of  disease. 

His  Excellency,  in  opening  the  discus- 
(rion,  said  the  paper  proved  very  fascinat- 
ing to  him.  and  he  had  gone  over  it  at 
least  four  times.     He     had  almost  oom- 

fletely  failed  to  find  points  to  criticise, 
t  was  written  in  an  exceedingly  bright 
and  epigrammatic  style  well  sustained 
throughout.  (Hear,  hear.)  Dr.  Elking- 
ton  had  been  in  contact  with  epidemics 
of  plague  in  India,  and  Tasmania  was 
now  fortunate  in  having  the  advantages 
of  it,  though  our  conditions  here  were 
very  difi'erent.  We  had  no  problems 
arising  from  congested  populations.  It 
was  just  the  contrary.  C>ur  population 
was  .spanse,  and  we  lived  in  one  of  the 
most  healthy  parts  of  the  world.  Yet 
the  public  health,  an4  the  care  and  nur^ 
ture  of  infantile  life  needed  such  au 
officer  to  guard  them;  also  in  aiding  to 
increase  the  reputation  of  the  State  as 
a  health  resort,  thereby  attraotlng  to 
Tasmania  an  ever-increacdng  number  of 
the  most  eligible  people  from  other  parts 
of  the  world  and  the  Australian  Uom- 
monwealth.  He  doubted  whether  the 
s>-Btem  obtaining  in  Tasmania  of  re- 
porting infectious  diseases  was  as  effici- 
ent as  Dr.  Elkington  Implied.  The  re- 
salt  of  his  (His  Excellency's)  observa- 
tions was  that  it  was  not,  owing  to  diffi- 
culties, thoroughly  efficient  anywhere. 
Certainly,  if  it  was  so  in  Tasmania,  it 
was  very  greatly  to  the  credit  of  the 
Health  Department,  for,  after  all,  it  was 
the  key  of  succeirs  in  sanitary  science, 
and  the  only  hope  for  the  abolition  of 
the  antiquated  and  often  impossible 
quarantine  laws.  He  ventured  to  disagree 
with  Dr.  Elkington  as  to  the  yellow 
fever  being  ubore  likely  to  threaten  the 
western  seaboard,  including  Australia, 
and  especially  Tasmania  and  New  Zea- 
land, by  the  opening  of  the  Panama 
Canal,  though  he  did  not  deny  its  im- 
po^ihility.  And  if  it  did  reach  our 
chores,  he  thought  it  would  be  succeee- 
fully  stamped  out  with  not  very  serious 
trouble.      The  danger  of  its  reaching  the 


colder  climates  of  Tasmania  and  New 
Zealand  he  thought  was  still  mora  re- 
mote. 

Dr.  Gerard  Smith  spoke  in  commenda- 
tion of  the  aid  of  local  authorities  in 
matteiB  of  public  health;  but  it  was 
very  necessary  that  they  should  co- 
operate with  the  head  of  the  State  Public 
Health  Depai*tment.  He  thought  that 
the  therapeutic  side  of  the  medical  pro- 
fession was  paying  great  attention  to 
preventive   medicine. 

Dr.  Ciouch  commended  the  paper. 

Mr.  Clemes  spoke  in  sympathy  with 
what  the  paper  had  said  on  the  im- 
portance of  preventive  medicine. 

Mr.  Russell  Youne  said  the  intelligent 
way  in  which  Dr.  Elkington  had  brought 
the  subject  before  the  public  quite  justi- 
fied the  action  of  the  Government  in  ob- 
taining the  services  of  such  an  able  and 
independent  medical  gentleman  to  take  in 
hand  the  control  of  tne  general  health  of 
the  community.  (Applause.)  He  em- 
phasised the  importance  of  the  health  of 
the  people,  and  especially  in  Tasmania, 
which  was  becoming  such  a  noted  health 
and  holiday  resort. 

Mr.  R.  M.  Johnston  spoke  of  the  noble 
purpose  of  the  paper,  and  the  great  public 
service  which  Ur.  Elkington  discharged. 
Dr.  Elkington's  directing  skill  in  the  in- 
terests  of  public  health  was  of  great  value 
and  importance.  Irifantile  mortality 
stood  lower  in  Tasmania  than  in  the  other 
States. 

Bishop  Mercer  wondered  why  it  was 
that  "the  large  amount  of  insanitary  en- 
vironment among  Jewish  communities  in 
great  cities  did  not  so  much  affect  their 
ealth  as  other  people.  ^  He  was  told  that 
they  had  longer  bodies.  (Laughter.) 
Perhaps  Dr.  Elkington  could  explain. 
The  State  should  make  some  better  regu- 
lations for  the  protection  of  health  in 
mining  districts.  It  was  very  striking 
the  marvellous  advantage  the  Japanese 
army*  derived  from  attending  to  sanitary 
matters.  He  wished  to  add  his  tribute 
of  thanks  to  Dr.  Elkington  for  having 
contributed  such  a  valuable  paper  to  the 
society  and  the  State,  and  trusted  it 
would  do  much  lasting  and  far-reaching 
good.      (Applause.) 

Dr.  Elkington,  in  replying  to  the  dis- 
cussion, said  that  notifications  of  fevers 
and  contagious  diseases  were  now  received 
in  the  great  majority  of  cases  in  Tas- 
mania. He  joined  issue  with  His  Ex- 
cellency as  to  the  danger  of  yellow  fever 
reaching  Australia  through  the  Panama 
Canal,  and  quoted  Manson,  a  great  au- 
thority on  the  subject,  to  show  there  was 
a  danger,  and  Manson  was  the  greatest 
authority     on     tropical   medicine.      The 
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physical  characteristics  of  the  mosquito 
that  conyeyed  yellow  fever  were  such  as 
to  enable  it,  under  given  conditions,  to  be 
a  potent  and  dangerous  factor.  It  was 
the  best  of  all  sea  travellers  of  the  mos- 
quito family,  and  its  distribution  was 
well-nigh  universal.  A  close  connection 
of  that  mosquito  existed  in  Tasmania, 
particularly  on  the  Ekst  Coast,  namelv. 
the  Stegomyia  notoscripta,  the  other  be- 
ing the  Stegomyia  fasciata.  Certainly, 
Tasmania's  cold  climate  was  a  protection. 
As  to^  what  the  Bishop  of  Tasmania  had 
said  in  reference  to  the  Jews,  their  su- 
perior health  in  conffested  an4  insanitary 
surroundings  was  due  to  the  excellent 
domestic  management  of  the  Jewish  wo- 
m«n.  In  many  points  they  set  an  ex- 
ample to  their  sisters  of  other  faiths.  It 
was  exceedingly  rare  to  find  their  child- 
ren red  artificially;  their  cooking  was 
good,  and  they  were  particularly  keen  in 
the  observance  of  their  religious  duties 
and  rites.  As  to  the  absence  of  sanita- 
tion in  mining  districts,  he  was  painfully 
aware  of  it.  It  was  almost  wholly  due 
to  a  lack  of  sanitary  inspection  and  en- 
forcement. As  to  the  care  and  feeding 
of  infants,  he  hoped,  with  the  aid  of  the 
Director  of  Education,  to  soon  have  prac- 
tical demonstrations  given  to  girls  in 
school  on  the  subject.  Referring  to  the 
work  of  local  authorities,  he  acknow- 
ledged that  the  City  Local  Board  of 
Health  and  its  officer  formed  a  shining 
example  to  local  sanitary  authorities  in 
Tasmania.  But  local  sanitary  authori- 
ties were  not  invariably  essential.  In 
New  Zealand  they  were  retained,  but  were 
more  or  less  of  a  phantom,  for  there  the 
State  took  up  practically  all  the  work. 

A  hearty  vote  of  thanks  was  passed  to 
Dr.  Elkington  for  his  paper  amid  ap- 
plause. 


The  Housing  Question. 

Bishop  Mercer  read  a  paper  on  "The 
Housing  Question,"  reviewing  certain 
economic  principles  bearing  thereon. 

Discussion  on  the  paper  was  postponed 
till  the  next  meeting. 

New  Member. 

Mr.  J.  Adam  was  unanimously  elected 
a  Fellow  of  the  society. 


Obsidian  Buttons. 

Mr.  Morton  (the  secretary)  read  a  paper 
on  "Kecord  of  Obsidianites  or  Obsidan 
Buttons  in  Tasmania,  prepared  by  Mr. 
W.  H.  Twelvetreees,  F.G.S.  The  author 
said  during  recent  years  some  more  of 
these  interesting,  though  still  mysterious 
objects  have  been  found  in  Tasmania,  and 
it  seems  desirable  to  place  the  localities 
on  record,  as  a  knowledge  of  their  dis- 
tribution and  conditions  of  occurrence 
may  assist  in  forming  some  idea  of  their 
age.  Mr.  Twelvetrees  said  the  locality- 
list  brought  up  to  date  stands  as  22  speci- 
mens of  Obsidian  buttons  found  in  Tas- 
mania, liie  writer  further  said:  "  It 
might  be  as  well  to  record  the  information 
obtained  as  to  their  occurrence  before  the 
particulars  pass  into  oblivion.  It  seems 
to  be  clear,  said  Mr.  Twelvetrees.  that  no 
evidence  has  come  to  light  which  would 
require  us  to  assign  to  them  a  date  so  far 
back  as  early  or  middle  tertiary.  They 
have  nowhere  been  found  in  gravel  pro- 
tected by  the  middle  tertiary  basalt."  Mr. 
Twelvetrees  said  he  had  repeatedly  made 
inquiry  at  Derby  (Tasmania),  but  always 
with  negative  results. 

The  proceedings  then  terminated. 
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The  monthly  meeting  of  the  Boyal  So- 
ciety of  Tasmania  was  held  at  the  Tas- 
manian  Museum  on  Tuesday  evening, 
12th  inst.  His  Excellency  Sir ,  Gerald 
Strickland,  who  was  accompanied  by 
Lady  Edeline  Strickland,  and  attended 
b;r  Captain  Maclean  Qrilfin,  A.D.C.,  pre- 
sided. 

The  Housing  Problem. 

His  Excellency  introduced  the  discus- 
sion on  a  paper  read  by  the  Bishop  of 
Tasmania  at  the  previous  meeting  on 
ihe  housing  problem,  and  referred  to  the 
exhibition  of  model  cottages  tor  work- 
ing men  recently  held  in  London.  The 
cottages  contained  four  or  five  rooms,  and 
were  erected  at  a  cost  of  about  jei50. 

Mr.  R.  M.  Johnston  said  that  the 
question  was  one  of  great  importance, 
and  it  remained  now  to  do  something  in 
a  practical  way  to  benefit  workmen  in 
the  city  who  received  a  comparatively 
small  wage.  He  had  consulted  some 
triends  on  the  matter  of  arriving  at 
some  method  of  attempting  an  experi- 
ment of  the  nature  indicated  in  this 
city.  At  the  same  time,  he  did  not  see 
how  anytning  could  be  done  for  the  im- 
provident poor.  He  thought  that  much 
might  be  achieved  if  a  spot  in  proximity 
to  Hobart  could  be  found  on  which  to 
erect  experimental  dwellings.  Perhaps 
the  municipality,  with  the  authorisation 
of  the  ratepayers,  might  be  aole  to  uti- 
lise the  slaughter-house  yite  for  that 
purpose.  The  matter  was,  of  course,  one 
for  a  corporative  body,  and  not  for  divi- 
ded individual  effort.  i?or  ^55,000  two 
rows  of  ten  cottages  might  be  erected, 
and  if  the  money  were  raised  on  favour- 
able terms  the  experiment  should  prove 
Kuccessfui,  and  the  cottages  might  be  let 
for  4s.  a  week.  That  could  all  be  done 
without  exposing  the  city  to  any  appre- 
ciable risk ;  certainly  not  more  than  id. 
on  every  Jclb  of  onnuai  value  of  city  pro- 
perty. '^The  scheme  should  be  taken  up 
in  a  whole-hearted  manner,  and  every- 
tliing  was  to  be  gained  by  inducing  ail 
the  citizens  to  interest  themselvee  in  the 
project.  There  were  evidences  that  the 
standard  of  comfort  enjoved  by  the  ma- 
jority or  working  men  in  Hobart  was 
above  that  enjoyed  by  similar  classes  in 
almost  all  cities  of  the  world.  Not  above 
5  per  cent,  of  the  peopie  in  Hobart  occu- 
pied houses  of  less  tnan  three  rooms.  If 
the  cost  of  the  scheme  he  hod  projected 
were  spread  over  ail  tne  citizens,  they 
would,  individually,  have  little  to  bear, 
especially  as  the  rent  would  be  almost 
sutficient  to  defray  tne  interest  on  the 
capital  required. 

Dr.  Gerard  Smith  thought  that  the 
City  Council  per  se  was  not  the  body 
to  whicn   they   should     look    to   initiate 


8uch  an  enterprise.    He  thought  that  t1i» 
duties  of  the  Corporation  in  these  mat- 
ters should  be  of  a  supervisory  character. 
Again,    the    municinaiity      should      only 
build   for   the  purpose  of  getting   rid    of 
insanitary   areas.       JL)r.     Gerard      Smith 
also    thought   that   something  should   be 
done  for  the  drunken  and  improvident; 
but  in  this  instance,  too,  the  work  cooJd 
be  well   entrusted   to  private  enterprise. 
The  same  was  true  of  tne  scheme  suggest- 
ed by  Mr.  Johnston. 

The  Bishop  of  Tasmania  referred  to 
the  point  raised  by  Dr.  Gerard  Smith  aa 
to  ^-no  should  bear  the  responsibility  of 
providing  housing  for  the  working  classes, 
and  went  on  to  say  that  he  thought  the 
duty  rested  with  the  whole  community. 
He  also  thought  that  if  the  community 
was  content  to  sit  down  and  do  nothing* 
whilst  the  army  of  industrial  workers 
was  paying  a  quarter  of  their  weekly 
wage  in  rent,  it  would  be  lacking  in  its 
duty.  The  task  should  be  undertaken  in 
the  manner  suggested  by  Mr.  Johnston,, 
for  then  every  member  of  the  community 
would  perform  his  part.  The  Question 
then  arosye,  who  should  act  for  the  com- 
munity? He  agreed  with  Mr.  Johnston 
that  it  would  be  the  duty  of  the  Corpo- 
ration to  undertake  tne  work;  but,  pro- 
vided the  community  acted  as  a  whole^ 
he  was  not  particular  what  bodv  was  en- 
trusted with  the  executive  work  in  con- 
nection with  the  scheme. 

Dundasite. 

The  Secretary  (Mr.  Alex.  Morton)  reed 
a  paper  prepared  by  Mr.  W.  F.  Petterd, 
entitled,  "A  note  on  the  occurrence  in 
Wales  of  the  mineral  dundasite  which 
was  supposed  heretofore  to  be  peculiar 
to  Tasmania." 

In  a  catalogue  of  the  minerals  known 
to  occur  in  this  island,  which  was  oub- 
lished  in  the  proceedings  of  this  society 
for  the  year  1895,  J  brought  under  the 
notice  of  mineralogists  for  the  first  tiaie 
the  occurrence  of  a  mineral  of  remarkable 
chemical  composition,  to  which  was  ap- 
plied the  specific  term  of  dundasite,  and 
I  have  now  the  satisfaction  of  bringing 
under  notice  the  recognition  of  the  origi- 
nal diagnosis  by  the  announcement  of  tha 
detection  of  this  interesting  substance  at 
the  Welsh  Foxdale  mine,  Trefrico,  Car- 
marthenshire, by  Mr.  H.  F.  Collins  (the 
author  of  "The  Metallurgy  of  Lead  and 
Silver")i  and  on  which  discovery  a  paper 
has  been  read  before  the  Mineralogies  1 
Society  on  March  15  by  Mr.  G.  T.  Prior 
("Nature,"  April  13,  19J5).  Dundasite  is 
a  mineral  substance  of  extremely  unique 
and  peculiar  composition,  and  up  to  the 
time  of  its  determination  as  occurring  at 
the  silver-lead  mines  of  Dundas,  was  pre- 
viously unknown  to  minerslogical  science. 
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althoiigh  STXch  a  vast  amount  of  reeearch 
work  fiad  been  accomplished  among  the 
numerons  secondary  lead  salts.  Its  de- 
tection was,  therefore,  of  special  interest, 
and  it  followed  that  its  characteristio 
habit,  coupled  with  its  composition,  neces- 
sitated that  a  specific  name  should  be  ap- 
plied to  a.  As  it  was  considered  to  be 
rec»tri<;ted  to  the  Adelaide  Proprietary 
mine  at  the  locality  indicated  on  account 
of  the  local  peculiarities  necessary  for  its 
molecular  growth,  tlie  term  Dundasite 
was  applied  to  it.  Under  what  conditions 
and  with  what  associations  it  has  been 
found  at  its  newly  recorded  locality  is  not 
as  yet  fully  apparent,  but  the  interesting 
fact  remains  that  a  new  mineral  originally 
discovered  in  this  island  has  been  ob- 
tained at  a  special  locality  in  the  old 
workl.  This  in  itself  is  worthy  of  record. 
I  have  now  some  additional  information 
to  offer  as  to  its  distribution  at  the  mines 
at  Dundas,  and  its  detection  at  other 
localities  on  the  West  Coast.  Its  general 
habit  of  occurrence  is  in  somewhat  small 
rounded  aggregates  closely  packed  to- 
gether, which  show  white  radiating  tufts 
on  separation.  It  is  easily  disintegrated 
into  nn«  silky  fibros  after  the  manner  of 
chrysotile.  In  many  instances  the  in- 
dividual tuft  has  as  a  nucleus  a  minute 
crystal  of  the  bright  hyancinth-red  ool- 
Qured  crocoicite,  which  is  again  sometimes 
implanted  on  its  surface,  it  often  occurs 
coating  the  interior  of  vughs  in  the  harder 
fef  ro-manganese  gossan  which  is  immedi- 
ately beneath  the  softer  superificial  lode 
capping,  and  in  the  sone  above  the  un- 
altered primary  sulphide  minerals.  At 
its  original  locality  it  is  occasionally 
coated  with  an  outer  film  of  extreme 
tenuity,  and  of  a  bright  green  colour. 
This  is  probably  a  substance  allied  to 
pyromorphite,  but  as  only  an  extremely 
minute  quantity  can  be  secured,  this  has 
not  been  satisfactorii;^  determined.  It  is 
again  sometimes  stained  on  the  exterior 
with  a  salt  of  copper  to  a  pale  bluish 
green,  and  more  rarely  discoloured  by 
brown  hydrated  iron  oxide.  At  the 
Hercules  mine  at  Mount  Bead  it  has  been 
found  on  rare  occasions  in  a  very  pure 
condition,  when  it  is  immaculately  white, 
implanted  in  isolated  internally  radiating 
tufts  and  small  aggregates  on  cellular 
quartz;  and  yet  more  rarely  on  crystals 
of  cerussite,  closel^r  associated  with  an- 
other rare  lead  mineral  which  has  been 
named  hydroconissite.  These  groupings, 
although  very  attractive,  are  extremely 
fragile,  and  thus  most  difficult  to  preserve 
for  the  cabinet,  but  through  the  kindness 
of  the  late  general  manager,  Mr.  Sydney 
Thow,  I  was  enabled  to  secure  a  specimen, 
both  unusally  large  and  very  beautiful. 
This  is  doubtless  the  finest  example  which 
has  so  far  been  obtained,  but  needless  to 
say  it  is  simply  of  scientific  interest.  At 
the  Florence  mine  at  Zeehan  the  mineral 
under  review  occurs  sparingly  in  gossany 


cavities,  but  much  iron-stained,  and  at  a. 
few  other  mines  it  has  occasionally  been 
met  with,  but  never  in  any  appreciable 
quantity. 

Mr.  B.  M.  Johnston  thought  that  it  was 
a  matter  for  congratulation  that  Mr. 
Petterd's  discovery,  which  had  been  an- 
nounced to  the  society  some  time  ago,  had 
been  confirmed  by  another  discovery  in. 
Great  Britain.  Mr.  Johnston  also  spoke- 
of  the  services  to  science  rendered  by  Mr. 
Petterd. 

Evolution  of  Language. 
The  next  paper  was  one  road  by  Pro- 
fessor' H.  B.  Kitz  on  the  "Evolution  of 
Words."  After  some  introductory  re- 
marks, Mr.  Bitz  stated  his  thesis  in  the 
following  terms:  —  The  meaning  of  a 
primitive  woid  is  expressed  by  the  musical 
pitch  of  the  sounds  of  which  it  is  com- 
posed; and  (2;  the  changes  which  words 
undergo  in  the  course  of  time  and  under 
various  circumstances  are  governed  by  the 
psychic  life  of  the  speakers  expressed  by 
variations  of  pitch  and  emphasis.  The 
true  origin  of  any  word  was,  he  said,  the 
feeling  evoked  by  the  tnought  it  signifies. 
Tho  feeling  occasioned  by  any  object 
differs  according  to  circumstances,  and  its- 
vocal  expression  reflects  not  only  the  gen- 
eric feeling,but  its  specific  modification  in 
a  particular  case;  and  it  may  appear  as  a 
voluntary  exclamation  or  as  conscious  or 
unconscious  imitative  gesture  of  the  vocal 
organs,  but  is  always  in  accord  with  the- 
feeling.  Mr.  Bitz  exempli:fied  this  gene- 
ral rule  by  pointing  out  the  significance- 
of  pitch  in  laughter,  and  also  of  the  ar- 
rangement of  syllables  bearing  tonic  ac- 
cents in  rhythmic  utterance.  Musical 
pitch  was  also  an  expression  of  emphasis, 
the  emphatic  word  being  not  only  louder^ 
but  of  a  higher  pitch  than  its  neighbours^ 
Thus,  Mr.  Bitz  insisted,  musical  pitch  is 
a  prominent  and  important  constituent  of 
human  speech.  Not  only  is  each  part  of 
a  word  of  a  specific  pitch,  but  the  succes- 
sive parts  are  at  concord  or  discord  with 
each  other:  and,  as  in  pure  music,  so  in 
the  applied  music  of  human  speech,  the- 
natural  tendency  is  to  avoid  discord  and 
effect  concord.  Consequently  our  phonetic 
alphabet  must  be  a  kind  of  musical  scale 
in  which  every  speech  sound  may  find  a 
place.  After  describins  the  mechanism, 
of  speech,  Mr.  Bitz  dwelt  on  the  psycho- 
logical character  of  tne  different  musicai 
keys,  and  pointed  out  that  as  a  matter 
of  common  experience  a  different  pitch 
of  the  same  word  corresponded  with  a 
different  state  of  the  speaker's  mind.. 
From  an  examination  or  a  particular 
sound  occurring  in  different  words  it 
might  be  possible  to  arrive  at  its  mean- 
ing, and  to  determine  the  feeling  which 
prompted  its  utterance.  Dealing  with 
the  principles  of  the  evolution  of  words, 
Mr.  Bitz  laid  it  down  that  the  meaning 
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of  a  primitive  word  is  .ezpreseed  hj  the 
mnsioal  pitch  of  the  sounds  of  which  it 
is  composed,  aiul  passed  on  to  the  pro- 
position that  the  changes  which  words 
undergo  in  the  course  of  time  and  under 
various  circumstances  are  governed  by  the 
psychic  life  of  the  speakers,  and  are  ex- 
pressed by  variations  of  pitch  and  em- 
phasis. Mr.  Kitz  contended  that  in  the 
■case  of  any  change  in  one  part  of  a  word, 
the  musical  pitcn  of  the  other  parts  was 
of  decisive  importance.  The  conclusians 
arrived  at  were,  briefly,  that  there  exists 
in  praxstice  a  musical  scale  of  speech 
sounds  which  embraces  all  of  them;  that 
consonants  are  differentiated  according  to 
meaning  and  emphasis;  that  in  the  pro- 
'cess  of  adaptation  of  the  parts  of  the 
words  to  eacn  other  the  direction  of  least 
■effort  is  that  of    approximation  to   the 

flitch  of  the  most  prominent  part;  that 
he  changes  which  words  undergo  in  pass- 
ing from  one  vocabulary  to  another  are 
the  effects  of  the  influence  of  the  psycho- 
logical character  of  the  people  using  the 
•different  vocabularies.  Finally,  Mr. 
Hitz   stated  that  his   theory  supplied  a 


lational  basis  for  the  study  of  phonesa 
as  a  part  of  ethnologv  and  psycAologj.    ' 
This  paper  will  be  discussed  &t  the  cm 
meeting  jf  the  sociaty. 

Colour  Photography. 

Mr.  A.  D.  Arundel,  an  Englisli  visiior, 
delivered  a  very  interesting  lectxirette  oa 
"Colour  Photography."  There  wa*,  ke 
said,  at  present  no  complete  method  ot 
colour  photography,'  though  exp^-use^ts 
in  photographing  through  co&l  tar  seeznad 
to  promise  some  success.  Having  dt- 
scrioed  the  three-colour  method  origmaiJT 
discovered  by  Clark  Maxwell  aomt  40 
years  ago,  and  also  the  superpositien 
method,  which  was  illustrated  by  line- 
light  views,  the  lecturer  had  some  photo- 
graphs taken  by  the  latter  method  pro- 
jected on  a  screen,  and  althougrh.  the  cos- 
ait  ions  were  unfavourable,  the  pictui« 
were  sufficient  to  show  what  progress  hj»i 
been  made  towards  a  solution  of  the  pro- 
blem. 

His  Excellency  moved  a  vote  of  thanb 
to  the  contributors  of  papers,  after  whici 
proceedings  terminatea. 
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A  meeting  of  the  Boyal  Society 
was  held  at  the  Museum  on  Tue^ 
day,  the  10th  inst.  His  Excellency 
the  OoTemor  (Sir  Gerald  Strickland, 
E.C.M.G.)   pr«6i<d€Ml,    and     among     those 

5 resent  were  Lady  Edeline  Strickland* 
fiss  Drummond,  Capt.  Griffith,  A.D.C., 
Sir  Elliott  Lewis.  K.C.M.Q.,  Mr.  A.  G. 
Webster  (chairman  of  the  council).  Dr. 
Elkington.  Messrs.  A.  O.  Green,  Lomas 
Smith,  and  a  number  of  ladies  and  gen- 
tlemen. 

The  finRt  business  was  the  balloting  for 
a  new  member.  Dr.   £.  M.  Owens   being 

unanimously  elected. 


Two  Noteworthy  Exhibits. 
The  secretary  (Mr.  Alex.  Morton^  apolo- 
Eieed  for  the  absence   of  Messrs.  Hussell 
Young.  Bernard  Shaw,  1.8.0.,  Thos.  Ste- 

Shens,  M.A.,  and  Professor  Neil-Smith, 
LA.,  and  drew  attention  to  two  very 
noteworthy  exhibits.  One  was  a  fine  spe^^i- 
men  of  a  rainbow  trout,  weighing  ^\\h., 
which  had  been  placed  in  Lake  Dulver- 
ton,  an  inch,  in  length  on  NoTember  21, 
1903.  The  rainbow  trout  (Salmo  iredeus) 
was  especially  abundant  in  the  mountain 
streams  of  Cklifornia.  Its  size  depended 
Qpon  its  surroundings,  the  yolume  and 
temperature  of  the  water,  and  the  amount 
of  food  it  contained.  In  some  of  the 
cold  mountain  streams  of  Colorado  their 
average  weiffht  was  not  more  than  60s.  or 
Soz.,  but  in  lakes  in  the  same  State,  where 
the  water  was  moderately  warm  in  sum- 
mer, they  peached  121b.  or  181b.  The  other 
exhibit  was  a  specimen  of  wolframite 
itungstate  of  iron),  which  had  recently 
been  found  at  Ben  Lomond,  and  would 
probably  prove  to  be  one  of  the  most 
valuable  minerals  ever  discovered  in  Tas- 
ii^&iiia.  This  mineral  had  recently  be- 
come of  considerable  commercial  import- 
ance for  the  production  of  tungstic  acid, 
which  was  principally  used  to  jfive  great- 
er hardness  to  sts^l  and  aluminium.  Bus- 
flia  was  about  to  spend  twenty  million 
Bterling  to  rebuild  her  ships,  and  Krupp 
had  sent  out  an  expert  to  search  for  this 
yaluable  mineral,  which  was  now 
largely  used  for  the  manufacture  of  war 
material. 


The  Activity  of  Science. 

An  important  circular  was  read  from 
Sir  Norman  Lockyer.  president  of  the 
<)rganising  commifttee,  stating  that  an  as- 
sociation was  being  organised  under  the 
name  of  the  British  Science  Guild,  with 
the  object  of  insisting  upon  the  import- 
ance of  apply inff  scientific  methods  to 
•very  branch  of  the  affairs  of  the  nation. 
The   accompanying   memorandum   stated 


that  it  had  been  a  frequent  subject  of 
comment  that  the  English  people  did 
not  manifest  that  interest  and  belief 
in  the  powers  of  science,  which  were 
noticeable  among  the  peoples  of  the  Con* 
tinent  or  of  America.  In  spite  of  the  ef- 
forts of  many  years,  the  scientific  snirit 
was  still  too  rare,  and  was  often  lacking 
in  some  of  those  who  were  responsible  for 
the  proper  conduct  of  many  of  the  na- 
ti'iu's  activities.  It  was  proposed,  there- 
fore, to  establish  a  British  science  guild^ 
which  would  be  entirely  disconnected 
from  party  politics— (1)  To  bring  together 
all  those  throughout  the  Empire  inter* 
ested  in  science  and  scientific  methods,  in 
order,  bv  joint  action,  to  convince  the 
people,  by  means  of  publications  and 
meetings,  of  the  neceasity  of  applying  the 
methods  of  science  to  all  branches  of 
human  endeavour,  and  thus  to  further 
the  progress  and  increase  the  welfare  of 
the  Empire;  (2)  to  bring  before  the  Go 
vernment  the  scientific  aspects  of  all  mat- 
iPTS  affecting  the  national  welfare;  (3) 
to  promote  and  extend  the  application  of 
scientific  principles  to  industrial  and 
general  purposes;  and  (4)  to  jpromote 
scientific  education  by  encouraging  the 
support  of  universities  and  other  institu- 
tions where  the  bounds  of  science  were 
extended,  or  where  new  applications  of 
fecienoe  were  devised. 

Another  important  circular  was  a  pre* 
liminary  announcement  of  an,  Australian 
Joumcul  of  Science  which  it  w*as  proposed 
to  issue  monthly,  edited  by  f roMsor 
Liversidge,  M.A.,  LL.D.,  F.R.S.,  of  th»^ 
Sydney  University,  to  commence  next 
January. 

A  Difficult  Subject. 

The  Chairman  then  called  for  a  discus* 
si  on  on  the  Philological  paper  read  at  the 
last  meeting  bjr  Professor  Hermann  Bitz» 
of  the  Tasmanijin  University. 

Mr.  R.  M.  Johnston,  Government  Statis- 
tician, said  that  the  subject  was  a  very 
difficult  one  to  follow,  too  difficult,  indeed* 
for  anyone  to  criticise  who  had  not  made 
it  a  special  study.  They  felt  very  much 
indebted  to  the  professor  for  having  given 
them  the  results  of  his  researches.  While 
they  might  not,  perhaps,  follow  him  in 
all  his  conclusions,  they  appreciated  the 
value  of  his  labours.  He  specially  agreed 
with  the  professor  on  one  point,  and  that 
was  that  the  need  for  expressiofn  must 
have  preceded  the  expression  itself. 


A  New  Range  Finder. 

Mr.  H.  C.  Kingsmill,  M.A.,  then  read  a 
short  paper,  entitled  **A  New  Range 
Finder."  Although  range-finding  was 
commonly   regarded   as   a    military   art* 
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there  were  occasionfl  when  it  wafl  a  use* 
ful  adjunct  to  the  work  of  the  civilian 
•explorer  or  surveyor.  The  roquisiteB  for 
the  new  method  were  a  box  sextant,  a 
■8teel  tape  or  surveyor's  chain,  and  a  cou- 
ple of  ranging  rods  with  some  arrows.  An 
•assistant  to  the  surveyor  was  also  re- 
q^nired,  whose  work  would  be  of  a  very 
simple  nature.  After  illustrating  his  sub* 
ject  by  diaerams,  Mr.  Kin^miliaaid  the 
range  coula  be  obtained  without  calcula^ 
tion  by  means  of  a  table  of  reciprocals, 
such  aa  was  found  in  Molesworth's  "Book 
for  Engineers."  The  instruments  used 
were  those  with  which  a  surveyor  was 
supposed  to  be  familiar,  aurd  they  were 
easily  carriied.  Though  no  trial  had  yet 
been  made  with  a  long  ran^e,  a  satisfac- 
tory result  had  been  obtained  at  short 
ranges.  For  a  rapid  geological  or  topo- 
graphical sketch  a  sufficient  degree  of 
accuracy  should  be  attainable. 

The  Chairman  asked  if  the  new  range- 
finder,  which  depended  on  two  points  of 
observation,  could  compete  for  practical 
work  with  instruments  which  required 
only  one  point.  There  was  nothing  so 
useful  as  the  theodolite,  especially  when 
^combined  with  the  calimeter,  and  he  would 
like  to  know  whether  it  would  not  be 
more  rapid  and  reliable,  although  per^ 
haps  more  expensive,  and  a  more  satis- 
factory instrument  for  obtainihg  rangfs 
than  the  one  proposed  by  Mr.  Kingsmill. 

Mr.  Kingsmill  said  that  his  method 
«ould  not  compare  for  accuracy  with  the 
calimeter  and  theodolite,  but  he  would 
be  sorry  to  carry  the  theodolite  to  places 
where  he  could  easily  carry  the  other. 
The  idea  had  occurred  to  him,  on  hear- 
ing that  Colonel  Legge  contemplated  an 
'expedition  to  the  plateau  on  tne  top  of 
Ben  Lomond.  The  Colonel  intended  to  do 
the  work  with  a  plain  table,  and  this 
new  method  had  been  designed  to  assist. 

Stereoscopic  Photography. 

Mr.  W.  E.  Masters,  B.A.,  *LL.B.,  next 
delivered  a  very  lenijthy  and  fluent  ad- 
drees  on  "Stereoscopic  Photograpny,"  il- 
lustrated by  numerous  diagrams.  The 
eflfect  produced  by  viewing  a  picture 
throuprh  the  stereoscope  for  the  first  time 
was  an  appearance  of  reality,  which 
cheated  the  senses  with  its  seeming  truth. 
Ordinarily,  when  viewing  a  photograoh 
the  same  height  and  breadth  only,  dis- 
tance and  solidity  were  suggested  merely 
by  the  arrangement  of  hign  lights  and 
sn;ado^^'6,  but  in  the  stereoscope  we  experi- 
enced a  sense  of  relief  or  solidity,  the 
mind  feeling  its  way  into  the  depth  of 
the  picture.  The  eflfect  was  analogous  to 
that  produced  by  listening  to  a  familiar 
voice  through  a  telephone.  We  did  not 
liear  the  speaker's  voice,  but  a  mechan- 
ical reproduction  of  it,  the  instrument 
transmitting  air  waves  in  all  essential 
respects  the  same  as  caused  by  the  voice. 
So  in  the  stereoscope  the  pictures  caused 
vndulations    of    the   luminiferous    ether 


which  affected  our  ograns  of  sight,  as 
the  original  scene  depicted  would  do 
saving,  of  course,  the  impressions  of 
movement  and  colour,  the  illusion  of 
realitv  in  each  case  being  oerfect.  It 
was  known  to  the  aiicients  that  each  ej^ 
received  a  distinct  impression.  Euclii 
demonstrated  this  2,000  years  a^o  br 
means  of  geometrical  hgurea,  but  it  vii 
not  until  1838  that  the  first  stereoscope, 
an  instrument  enabling  the  eyes  to  unit;^ 
two  dii«imi!ar  views,  was  invented  by 
Charles  Wheatstone.  In  his  instrument 
an  arrangement  of  mirrors  assisted  th^ 
eyes  in  blending  the  pictures,  but  skortiy 
after  his  instrument  was  produced.  £ir 
David  Brewster  devised  one  on  a  tot»\T 
diflTerent  principle,  that  of  the  refraction 
of  the  rays  of  light  by  semi-lenses,  and 
this,  with  certain  minor  improvements, 
was  the  instrument  at  present  used.  A: 
first,  stereograms  were  drawn  by  hand, 
but  with  the  discovery  of  the  art  of 
photography  by  Louis  Daguerre,  in  1838, 
the  geometrical  designs  were  replaced  br 
photographs.  At  the  exhibition  in  1861 
95  per  cent,  of  the  photographic  souvenirs 
were  stereoscopic.  The  beautiful  flssft- 
light  photograph  was  the  latest  develop- 
ment in  the  art  of  stereoscopic  photo- 
graphy. The  pictures,  which  might  be 
of  eny  .si/'O,  were  t?>ken'  from  different 
angles,  and  were  printed  in  complemen- 
tary colours,  and  partlv  super-imposed, 
being  viewed  through  colour  filters  which 
screened  off  all  colours,  allowing  each  eye 
to  see  its  appropriate  picture  only,  toe 
brain  blending  the  two  impressions.  The 
views  exhibited  included  scenes  from 
England  and  the  Continent,  and  were  re- 
markably beautiful ;  objects  standing  out 
in  tne  foreground  wi^h  startling  reality. 
This  system,  observed  Mr.  Masters,  was 
as  yet  in  its  infancy,  and  would  prob- 
ably solve  the  problem  of  projectinif 
stereoscopic  views  by  means  of  the  lime- 
light iDntem.  The  Kromaz  stereoscope, 
an  instrument  adopting  the  super-impos- 
ed print  method  of  three  colour  photo- 
graphy, was  exhibited  for  the  first  time 
in  Hobart,  a  vase  of  flowers  being  depict- 
ed, standing  out  in  bold  relief  in  natural 
colours. 

At  the  conclusion  of  the  address  ft 
discussion  ensued,  in  which  the  Chair- 
man, Mr.  Horatio  Yeatee,  and  Mr.  Kings- 
mill took  part.after  which,  on  the  motion 
of  the  Chairman,  a  hearty  vote  of  thanks 
was  tendered  to  Messrs.  *  Kingsmill  anvi 
Masters  for  their  addresses,  His  Excel- 
lency warmly  complimenting  the  latter  on 
the  able  manner  in  which  he  had  treated 
his  subject. 

The  Secretary  announced  that  the  last 
meeting  of  the  season  would  be  held  on 
the  second  Tuesdav  in  November,  when 
Mr.  R.  M.  .Tohnsfon  would  contribute  ft 
paper  on  "The  ethical,  ecouomicol,  and 
practical  aspects  of  old-age  pensions," 
and  Dr.  Gerard  Smith  would  exhibit 
some  interesting  photographs  of  Egyptian 
temples. 
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ABSTRACT    OF    PBOCKKDINGS,    NOVEMBER,    1905. 


TROPICAL  AUSTRALIA  AND  OLD- 
AGE  PENSIONS. 

His  Excellency  the  Governor,  Sir 
Oerald  Strickland.  K.C.M.G.,  presided 
^l  the  monthly  meeting  of  the  Koyal 
Society  of  Tasmania  last  evening. 

In  apologising  for  his  absence.  Colonel 
l^egge  wrote,  calling  attention  to  the 
death  of  Captain  Hntton.  F.R.S.E.,  and 
^ug^eeting  that  some  steps  should  be 
taken  to  perpetuate  his  memory. 

Mr.  R.  M.  Johnston  feelingly  referred 
to  Captain  Button's  death  on  h.is  way 
back  from  a  trip  to  England,  and  who, 
he  said,  was  one  of  the  most  industrious 
and  eminent  of  Australasian  scientists. 
Captain  Button  was  president  of  the  Au^ 
trdlasian  Association  of  Science  at  its 
Hobart  meeting.  He  moved, — "That  the 
news  of  Captain  Hntton's  death  bo  re- 
corded on  the  minutes  with  deep  regret; 
that  a  letter  of  condolence  be  sent  to 
Mrs.  Hutton;  and  that  kindred  $ocietiea 
in  Australia  be  communicated  with,  ad- 
Tooating  steps  being  taken  to  perpetuate 
his  memory." 

Mr.  A.  G.  Webster  seconded  the  mo- 
tion, which  was  passed. 

Old- Age  Peneionfl. 

Mr.  R.  M.  Johnston  read  a  paper  on 
the  subject  of  old-age  pensions,  apart 
from  political  aspects  of  the  question, 
dealing  with  the  ethioal  and  economic 
«»8pects  of  it.  He  claimed  that  it  was 
purely  sn  economic  question  in  relation 
to  the  State.  The  present  breadwinners 
supported  the  rising  generation,  who 
would  be  the  future  breadwinners,  »nd 
were  therefore  ethically,  economically, 
and  justly  entitled  to  an  old-age  pension 
where  reqnired.  He  gave  a  mass  of 
fjsrures.  showing  how  the  proposal  would 
work  in  relation  to  both  the  Common- 
wealth and  Tasmania  as  one  of  the 
States.  He  estimated  that  aboTit  1.38  per 
cent,  of  the  population  of  Tasmania,  of 
the  age  of  65  years  and  upwards,  would 
require  the  pension.  He  showed  that 
there  are  at  present  in  the  Common- 
wealth of  Australia  a  population  (exclu- 
sive of  aboTigin(«^  of  8,964,376  persons,  of 
whom  it  is  estimated  that  159.375,  or  4 
per  cent.,  are  of  the  age  of  65  years  and 
over.  By  the  seven  years'  experience  of 
New  Zealand,  it  might  be  safely  reckon- 
ed, tinder  the  conditions  prescribed  there 
for  old-age  pensions,  that  about  55.781 
persons,  or  about  35  per  cent,  of  the  old- 
age  group  (65  years  and  over),  would  be- 
come pensioners.  This,  at  the  average 
pension  of  i:17  per  ann-um,  would  repre- 
^nt  a  cost  to  the  Commonwealth  States 


of  je948,177  per  annum,  and  a  tax  of  48. 

9d.  per  head.  The  burdon  and  effect  of 
such  a  pension  to  each  State  on  the  basis 
of  population  was  then  nven,  that  for 
Tasmania  being  estimatea  as  follows:  — 
Percentage  of  persons,  65  years  and  up- 
wards, to  the  total  population,  4.52;  old- 
age  pension  cost,  ^2,So8.  Mr.  Johnston 
then  proceeded  to  show  that  the  proposal 
was  practicable  and  workable.  New 
Zealand  had  indicated  it  where  only 
1.38  of  the  population  had  needed  it,  or 
3  per  cent,  of  the  old-age  group.  La^t 
year  it  cost  the  New  Zealand  Govern- 
ment i;195.()00. 

Mr.  Ogiivy  very  warmly  commended  the 
paper,  but  time  did  not  permit  of  dis- 
cussing it. 

Tropical  Australia. 
Dr.  Elkingbon  read  an  ^exceedingly  in- 
teresting and  instructive  paper  on  **'lropi- 
cal  Australia — Is  it  fitted  for  a  working 
white  raoe.P"  He  first  answered  the 
question,  "What  is  ti epical  Australia?" 
It  oom prised  rather  more  than  one-third 
the  entire  Commonwealth  territory.  One- 
half  of  Queensland,  523,620  square  miles 
of  the  northern  territory  of  South  Aus- 
tralia, and  the  north-western  divisions  of 
West  Australia  are  included,  totalling  in 
all  some  l,i45,(X)0  square  miles.  Much 
yet  remained  to  be  opened  np,  but  enough 
was  known  to  justify  bright  anticipations 
of  its  commercial  future.  The  mines  of 
Chillagoe  and  Charters  Towers  testified  to 
the  existence  of  mineral  wealth  in  the 
east,  and  mineral  deposits  are  known  to 
exist  in  the  northern  territory  of  South 
Australia,  while  the  Kimberley  districts 
have  not  yet  been  fairly  investigated. 
The  presence  of  ^o  many  streams  pointed 
to  an  economic  and  profitable  source  of 
power  for  the  development  of  mining  and 
electric-metallurgical  industries.  The 
sugar  industry  of  the  eastern  part  of 
North  Queensland  formed  a  valuable  ad- 
dition to  the  reiouroes  of  that  State,  but 
it  did  not  compri-^e  more  than  a  small 
part  of  the  agricultural  possibilities  of 
tropical  AustraJia.  The  country  ranges 
from  the  Pacific  to  the  Indian  Oceans, 
included  practieally  all  ordinary  varieties 
of  tropical  climate,  and  was  dominated  by 
the  monsoonal  winds.  The  greater  part 
of  it  lies  between  600ft.  and  l.SOOi't.  above 
sea  level;  but  extensive  plateaus  exist, 
covering  many  hundreds  of  foquare  miles, 
at  an  elevation  of  over  l,500it.,  aad  rang- 
ing in  Arnheim  Land  to  3.000ft.  and  over. 
Elevation  materially  modified  climate, 
and  the  breezy  table-lands  of  eastern 
North  Queensland  at  least  afford,  for 
many  months  of  the  year,  as  bracing  an 
atmosphere  as  could  be  found  anywhere  in 
the  world.     Drought  is  a  rare  phenomena 
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in   tlie  monsoonal    area,    and     the  great 
northern  rivere  testify  to  the  abundance 
and  regularity   of   the  annual  revivifica- 
tion from  this  oauee.    The«e  also  afforded 
waterways  for     a     coiif>iderable   distance 
into  the  interior,   and   drained  extensive 
areas    of  good    pastoral    country.       Very 
large  cattle  runs  have  been  taken  up,  and 
in    the  first   six    months   of     1904,   some 
.1^0,000   worth   of    cattle    were    exported 
from  the  northern  territory  alone.  Where 
good  pastoral  land  was  plentiful  in  a  well- 
watered    ooTintry,    it   mav    be  reasonably 
concluded  that  good  agricultural  land  was 
not  absent.     It  was  already   known  that 
the  finest  quality  of  cotton  could  be  pro- 
duced in  parts  of  tropical  Australia ;  the 
cultivation     of     tobacco,     maize,     dates, 
quinine,  r^pices,  opium,  and  other  profit- 
able vegetable  products,  appeared   to  re- 
quire only  the  necessary  population;  also 
the    breeding    of    goats    for    mohair    and 
hides,    raising    of    poultry,    dairying    for 
export,  etc.      Tropical    Australia  was  by 
no  means    an    earthly    paradise,    neither 
was  it  a  fever-s»mitten  jungle,     as     some 
would  have  them  believe.  It  already  sup- 
ported, in    parts,    a  fairly     considerable 
white  population,  who  did  not  appear  to 
be  degenerating,  despite  the   reckleesnefls 
and  ignorance  so  often  displayed  in  rela- 
tion to  personal  health  and  habits.    Cer- 
tain   diseases     exist,     notably      malaria, 
dysentery,  and  ankylo»tomiasis,  but  their 
incidence    was    mainly    local,     and     the 
methods     of     prevention       well     known 
Their  limitation  and  eventual  extinction 
was  mainly  a  question  of  money.  Dealing 
with   the   objections   raised   to    the  occu- 
pation of  tropical  Australia  by  a  working 
white  race.  Dr.  Elkington  mad«  light  of 
objections    to    tropical    climates    by    the 
practice  of  tropical  hygiene,  the  use     of 
sanitary  and  preventive  precautions,    and 
the  adoption  of  a  suitable  dietary.      So 
much     hinged  upon     domestic     and  per- 
sonal environment  and  habits.       Impure 
water,     improper      food,      and      general 
neglect  of  the  ruleft  of  health,  will  pro- 
duce much  the  same  eflPects,  whether  the 
victim   resides  in  Melbourne  or  Palmer- 
ston.  Although  there  appeared  to  be  no 
insuperable,  or  even  serious,  bar   to  the 
ultimate  colonisation  of  tropical  Austra- 
lia   by    a    working    white    race,    certain 
sanitary   and  other   measures,   which  he 
indicated,  involved  much  public  organisa- 
tion and  outlay,  especially  in  the  direc- 
tion of  preventing  and  stamping  out  in- 
fectious    diseafies.       Tropical     Australia 
was  no  place  for  weaklings   and    deeen- 
eratee.      Newcomers  must  be  taught  Low 


to  suitably  live,  suitable  dwellings  occn- 

fded,  use  of  alcohol  interdicted,  and  regrt- 
ations  made  as  to  working  hours,  to  suit 
the  climate.  He  concluded — ^"Before  any 
definite  move  can  be  made,  much  more 
will  require  to  be  accurately  known  con- 
cerning the  topographical,  and  other  con- 
ditions of  the  country.  From  what  can 
be  gathered,  however,  the  institution  of 
an  inquiry  should  be  amply  justified.  In 
this  age  of  land  hunger,  Australia  can- 
not  continue  to  act  as  the  dog  in  the 
manger.  Given  sufficient  industrial  at- 
traction, population  will  soon  be  forth- 
coming, and  there  appears  to  be  no  good 
reason  wny  that  population  should  not  be 
a  white  one.  Should  the  initial  difficul- 
ties aDoear  too  great,  the  alternative  of  a 
coloured  population  is  always  feasible; 
hut  I,  for  one,  would  regret  to  think 
that  the  national  pluck  and  enterprisie 
upon  which  we  Australians  are  rather  apt 
to  pride  ourselves  is  insufficient  to  enable 
difficulties  to  be  faced  which  have  been 
met  and  overcome  elsewhere  under  le»e 
favourable  conditions." 

Mr.  Moore,  M.H.A.,  questioned  whether 
Dr.  Elkington  had  conclusively  shown 
that  in  a  tropical  climate,  as  in  India» 
white  people  could  develop  or  maintain  a 
good  physiqne  and  perform  manual 
labour. 

Ancient  Egyptian  Architecture. 

Dr.  Gerard  Smith,  with  the  aid  of  lan- 
tern slides  manipulated  by  Mr.  Nat 
Oldham,  gave  an  exceedingly  interesting 
and  instructive  address  on  architectur^u 
forms,  and  the  different  kinds  of  tem- 
ples, pyramids,  etc.,  of  ancient  Egypt, 
with  explanations  of  their  ethnological 
significance. 

At  the  close  of  the  meeting,  Mr.  A.  G. 
Webster  moved  a  vote  of  thanks  to  His 
Excellency  for  his  constant  attendance 
and  presiding  at  the  meetings  of  the  ses- 
sion, which  was  passed  amid  hearty  ap- 
plause. 

His  Excellency  assiured  them  that  it 
was  a  very  great  pleasure  to  him  to  thus 
meet  the  leaders  of  scientific  thought  in 
Tasmania.  He  suggested  that  the  two 
able  papers  which  had  been  read  that 
evening  should  be  discussed  at  the  open- 
ing of  the  1906  session.  He  also  com- 
mended the  energy,  devotion,  and  ability 
of  the  secretary  (Mr.  Alex.  Morton)  in 
organising  the  meetings.      (Applause.) 

The  proceedings  then  terminated. 
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The  following  is  a  Ibt  of  the  principal 
Bcientifio  works  recently  presented  to  thie 
library  of  the  B<^al  Society  of  Ta«- 
mania:  — 

From  ^e  tmsteee  of  the  British 
Mnaeam :  — 

Catalogue  of  the  collection  of  birds' 
eggs  in  the  British  Museum.  Vol. 
1.,  Rati  tee,  Carinatse  (Tinaminormes-Lari- 
fonnesK  Vol.  II.  (Charadrilormes-Strigi- 
formes).  Vol.  III.  (Psittaciformes-Pats- 
seriformes).  Plates.  1901-03.  By  Eugene 
W.  Oatee. 

Hand  -  list  of  the  genera  and 
species  of  birdo  Vole.  I.,  II.,  III.,  and 
IV.  By  B.  bowlder  Sharpe,  LL.D. 
1899-1903. 

Catalogue  of  the  Arotiadse  and 
Agaristidse.  in  the  collection  oi  the 
British  Museum.  Ditto,  ditto^  of  tlie 
Noctuidffi.  By  Sir  G.  F.  Hampton. 
Plates.  1901.  Catalogue  of  tbe  collec- 
tion of  Palwarctic  butterflies,  formed  by 
the  late  John  Henry  Leech,  and  present- 
ed to  the  trttsteee  of  the  Britieh  Museum 
by  his  mother,  Mrs.  Eliaa  Leech.  By 
Rich.  South,  F.E.S.,  1902. 

Monograph  of  tae  Calicidse  or  moeaui- 
toes.  mainly  compiled  from  the  collec- 
tions received  at  the  British  Museum 
from  Tarious  parts  of  the  world  in  con- 
nection with  the  investigation  into  the 
cause8  of  malaria,  conducted  by  the 
Colonial  Office  and  the  Boyal  Society. 
Vols.  1..  II.,  and  III.  Plates.  1901.  By 
F.  V.  Theobald,  M.A..  F.E.S. 

First  Report  on  Economic  Zoology,  by 
F.  V.  Theobald,  M.A.      1903. 

Illustrations  of  the  Botanv  of  Captain 
Cook's  voyage  round  the  world  in  H.M.S. 
Adventure  in  1768-71.  Parts  I^  II.  At»- 
tralian  Flabts.  by  Sir  Joseph  Banks  and 
Dr.    D.    Solander.   1901. 

Catalogue  of  the  African  plants,  ool- 
leoted  by  Dr.  F.  Welwitsch.  in  1853-61. 
Vol.  II.,  part  II.,  "Cryptogamia."  1901. 

Catalogue  of  the  Madreporian  corals  in 
tihe  British  Museum.  Vol.  IV.  The 
family  Poritidse.  1.  The  genus  Goni- 
opora,  bv  H.  M.  Bernard,  M.A.  Platte. 
1903. 

Classified  list  of  photographs  of  works 
of  decorative  art  in  the  Victoria  and 
Albert  Museum,  and  other  collections. 
Part  3.  textile  fabrioe.  and  lace;  part  4, 
silversmith's  work,  jewellery,  enamels, 
crystals,  jade,  etc.,  heraldry.  Illus- 
trated. 

Catalogue  of  photograhps.  consisting  of 
historical  and  architectural  subjects,  and 
studies  from  Nature  chiefly  contributed 
by  Sir  J.  Benjamin  Stone.  M.P. 


Catalogue  of  the  Lepidoptera  PhaltensB 
in  the  Britieh  Museum.  Vol.  IV. 
Plates. 

From  the  Smithsonian  Institution, 
America :  — 

Annual  report  of  the  Board  of  Regents 
of  the  Smithsonian  Institution,  1902. 
Proceedings  of  the  U.S.  National  Mu- 
seum.   Vols.  25,   26.    1903. 

Department  of  the  Interior,  No.  65. 
operations  at  river  stations,  1901.  Part 
1  east  of  the  Mississiopi  River,  66.  Part 
2.  west  ditto,  ditto.  No.  67.  the  motions 
of  underground  waters.  No.  68,  water 
storage  in  the  Truokee  Basin.  California, 
Nevada.  No.  68,  water  powers  of  the 
State  of  Maine.  No.  70,  geology  ani 
water  resources  of  the  Patrick  and 
Goshen  Hole  Quadrangles.  Wyoming,  Ne- 
braska. Sewage  pollution  in  the  metro- 
politan area  in  New  York  city,  and  its 
effect  on  inland  water  resources.  Irriga- 
tion systems  of  Texas.  Observatione  on 
the  flow  of  rivers  in  the  vicinity  of  New 
York  city.  Preliminary  report  on  arte- 
sian basins  in  south-western  Idaho  and 
south-eastern  Oregon.  The  water  re- 
sources of  Molokai.  Hawaiian  Islands. 
Normal  and  polluted  water  in  nortli- 
eaatern  United  States. 

Department  of  the  Interior  U.S.  Geo- 
logical Survey: — Report  of  progress  of 
stream  measurements  for  the  "year  1900. 
Water  resoarces  of  the  State  of  Colorado. 
Water  storage  on  Salt  River,  Arizona. 

From  the  Wagner  Institute  of  Science, 
Philadelphiia :  — 

Contributions  to  the  Tertiary  Fauna  of 
Florida,  with  special  reference  to  the 
silex  beds  of  Tampa,  and  the  pliocene 
beds  of  the  Calorsahatchie  River,  includ- 
ing, in  manjr  cases,  a  complete  revision 
of  the  generic  groups  treated,  and  ttieir 
American  tertiary  species.  By  W.  H. 
Dall.  M.A. 

From  the  Lloyd  Library.  Ohio:  — 
Bulletin  of  the  Lloyd  Library  of  bot- 
any, pharmacy   and  materia  medica,  and 
mycological  notes. 

From  the  Field  Columbian  Museum :  — 

North  American  Plesiosauirs.  Part  1. 
Plates.      By  S.  W.  Williston,  M.D. 

From  the  Amerioan  Philosophical  So- 
cietv: — Proceedings  of  the  Society.  Vol. 
XLII.      No.  173.      April  and  May,  1903. 

From  the  Brooklyn  Institute  of  Arte 
and  Sciences : —Cold  Spring  Harbour 
Monograpbs.- 1.  The  Beach  Flea,  by 
Mabel  E.  Small  wood.  II.  The  Collem- 
bola  of  Cold  Spring  Beach,  with  specual 
reference  to  the  measurements  of  the 
Poduridas,  by  C.  B.  Davenport.  Plate. 
1903. 


LIST     OP     THE     DESCRIBED     COLEOPTERA     OP 
TASMANIA. 

By  Arthub  M.  Lea. 

[Repiinl^d  from  Proceediofi^B  of  the  A.8sf>ciatioii  for  the  Acl%'aiicein«nt 
ot  Science,  1902.] 

Ths  Coleoptera  of  Jasmania  have  never  been  considered  at 
a  whole  since  the  time  of  Erichson,  (*)  and  no  list  or 
catalogue  of  the  species  has  ever  been  compiled.  About 
10>000  species  have  now  been  recorded  from  Australia  and 
Tasmania,  of  which  scarcely  400  have  been  described  from 
Tasmania.  A  very  imperfect  knowledge  of  what  species 
are  confined  to  the  island  exists,  as  species  supposed  only 
to  occur  there,  are  constantly  being  found  in  Victoria  and 
New  South  Wales,  and  even  sometimes  in  Western  Aus- 
tralia and  Queensland;  on  the  other  hand,  Tasmanian 
collectors  frequently  obtain  mainland  species  which  have 
never  been,  recorded  from  Tasmania. 

I  have  considered  it  advisable,  therefore,  to  prepare  a 
list  of  the  species  hitherto  recorded  from  Tasmania,  adding 
to  the  list  such  species  as  I  have  seen  in  Tasmanian  col- 
lections, or  have  myself  taken  in  Tasmania.  In  this  list, 
the  genera  and  families  are  placed  as  far  as  possible  in  the 
order  in  which  they  appear  in  Masters'  "  Catalogue  of  the 
Described  Coleoptera  of  Australia;"  the  species  are  placed 
alphabetically.     All  known  synonyms  have  been  omitted. 

In  the  list  an  asterisk  {*)  has  been  placed  after  those 
species  which  are  known  to  occur  on  the  mainland,  whilst 
another  (f),  has  been  placed  after  those  species  which  have 
been  introduced.  Deducting  the  introduced  species  (40) 
there  remain  1000  species  and  varieties,  of  which  423  are  so 
far,  known  only  from  Tasmania;  and  one  being  known 
only  from  New  Zealand  and  Tasmania ;  but  probably  many 
of  these  will  be  found  to  occur  on  the  mainland,  especially  as 
the  beetles  of  the  Australian  Alps  (and  Mount  Kosciusko 
'u  particular)  become  better  known. 

When  the  Coleoptera  of  Tasmania  have  been  thoroughly 
worked  out,  it  will  probably  be  found  that  there  are  over 
2000  species,  whilst  in  the  whole  of  the  Australian  States, 
there  are  probably  at  least  20.000  species. 

Carabida. 

Calosoma  Schayeri,  Er.* 
Lacordairia  anchomenoides.  Cast. 
Erichsoni,  Cast. 

(•)  Wiegmann's  Archives,  1842 


COLEOPTERA. 

Cymindifl  lUawarrse,  MacL* 
Xanthophsea  angustula,  Chaud.* 
infuscata,  Chaud.* 
Plagiotelum  opalescens,  Oil. 
Diabaticus  Australia,  Er.  ' 

pauper,  Blackb. 
Anomotarus  olivaceus,  Chaud.* 
^omethee  elegans,  Newm.* 
guttifer,  Germ.* 
rotundatus,  Blackb.* 
Dromius  Yarrse,  Blackb.* 
Pentagonica  vittipennis,  Chaud.* 
Trigonothops  lineata,  Dej.* 

longiplaga,    Chaud.* 
tridens,  Newm. 
Sarothrocrepis  benefica,  Newm.* 
civica,  Newm.* 
corticalis,  Fab.* 
luctuosa,  Newm.* 
Ectroma  ^ve,  Blackb. 
inquinita,   Er. 
Philophlseus  eucalypti,  var,  Tasmania,  Blackb. 
Agonocheila  bicincta,  Blackb. 
binotata,  White.* 
biguttata,  Chaud.* 
corticalis,  Chaud.* 
sinuosa,  Chaud.* 
vittula,  Chaud.* 
Scopodes  boops,   Er.* 

intermedius,    Blackb. 
Tasmanicus,  Bates. 
Silphomorpha  decipiens,  Westw.* 

Tasmanica,  Cast. 
AdelotopuB  hoemorrhoidalis,  Er.* 

Taamani,  Blackb. 
Carenum  politum,  Westw.* 
Scaraphites  insulanus.  Sin. 

Macleayi,  Westw.* 
rotundipennis,  Dej.* 
Clivina  heterogena,  Putz.* 
lepida,  Putz.* 
vagans,  Putz.* 
Promecoderus  Bassii,  Cast. 

brunnioomis,  Dej.* 
gibbosus.   Gray, 
modestus,  Cast. 


COl.EOPTKRA. 

Promecoderus  ovicollis,  Cast." 

Bubdepressus,  Quer. 
Tasmanicus,  Cast. 
Percosoma  carenoides,   White, 
percoides,  Cast, 
sulcipenne,  Bates. 
Lychnus  ater,  Putz.^ 
Gnathaphanus  Adelaidse,  Cast.^ 
Aniaodactylus  rotundicoUis,  Cast.* 
Diaphorbmerus  Australasue,  Dej.* 
australis,  Dej.* 
nu&stus,  Dej.* 
quadricollis,  Chaud.* 
rectangulus,  Chaud.* 
Hypharpaz  inomatos,  Germ.* 

latiusculus,    Cbaud.* 
Thenarotes  Tasmanicus,  Bates, 
discoideus,  Blackb.* 
Notophilus  niger,  Blackb.* 

parvus,  Blackb.* 
Harpalus  promptus,  Er. 
verticalis,  Er. 
vestigialis,  Er. 
Drimostoma  alpestre,  Cast.* 
Ooptems  Tasmanicus,  Cast. 
Amblytelus  curtus,  Fab.* 
Pterostichus  cora<;inus,  Er. 
Catadromus   Lacordairei,   Boi.* 
Notonomus  cbalybeus,  Dej.* 
politulus,  Chaud. 
tubericauda,  Bates. 
Rhabdotus  Diemenensis,  Cast, 
floridus,   Bates, 
reflexus,  Chaud. 
Ehytistemus  cyathoderus,  Chaud.* 
liopleuruB,  Chaud.* 
miserus,  Chaud.* 
Chlaenioidius  prolixus,  Er.* 
Leptopodus  subgagatinus,  Cast.* 
Loxandrus  gagatinus,  Cast. 
Hormochilus  monochrous,  Chaud.* 
Simodontus  elongatus,   Chaud.* 

orthomoides,  Chaud.* 
sexfoveatus,  Chaud.* 
Dichrochile  minuta,   Cast.* 

punctipennis,  Cast.* 


COLEOPTEKA. 

Lestignathus  cursor,  Er. 

Simsoni,  Bates. 
Cyclothorax  ambiguus,  Er.* 
Platynus  marginelhis,  Er.* 

nigro-aeneus,  Newm.* 
Colpod^  australis,  Er. 

dilatatus,  Er. 
Trechus  Diemenensis,   Bates. 

Simsoni,  Blackb. 

Tasmanise,  Blackb. 
Trechodes  gibbipennis,  Blackb. 
Bembidium  Hobarti,  Blackb. 
Tachys  captuS)  Blackb.* 

DYTIBCIDiB. 

Pelobius  Australasiae,  Clark.* 
Stemopriscus   Tasmanicus,    Sharp. 
Antiporus  interrogationis,  Clark.* 
Macroporus  Gardner!,  Clark.* 

Howitti,  Clark.* 
Necterosoma  costipenne,  Lea. 

penicillatum,  Clark.* 
Schmeltzi,   Sharp.* 
Wollastoni,  Clark.* 
Antiporus  femoralis,   Boh.* 
Platynectes  lO-punctatus,   Fab.* 

obscurus,  Sharp. 

Tasmanise,  Clark. 
Lancetes  lanceolatus,  Clark.* 
Rhantus  pulverosus,  Steph.*t 
Copelatus  nigritulus,  Sharp.* 

simplex,  Clark. 
Hyderodes  Shuckhardi,  Hope.* 
Chostonectes  gigas,   Hope.* 
Cybister  tripunctatus,  Oliv.* 
Homoeodyteb  insularis,  Hope. 
Eretes  australis,  Er.* 
Hydaticus   ruiicollis,   Fab. 

tSrYRINlDiE. 

Macrogyrus  Howitti,  Clark.* 

obliquatus,  Aube.* 

HYDROPH^LLIDiE. 

Hydrobaticus  australis,  Blackb.* 
Cercyon  dorsalis,  Er. 


iJOLEOPTBRA. 

Staphylinid^. 

Falagria  Fauveli.  Sol.* 
pallipes,  on.* 
Silusa  melanogastra,  Fvl.* 
Aleochara  acts,  OIL* 
baliola,  Oil. 

hsemorrhoidalis,  Ouer.* 
punctum,  Fvl.* 
speculifera,  Er.* 
Poylobiis  apicalisy  Fvl.* 
cinctus,  Fvl.* 
insecatus,  Fvl.* 
Tasmanicus,  Oil. 
Pelioptera  astuta,  Oil 
Calodera  atypha,  Oil. 

carissima,  Oil. 
eritima,  Oil.* 
inaequaliB,  Fvl.* 
pachia,  Oil. 
Simsoni,  Oil. 
Homaloia  atyphella,  Oil.* 
chariessa,  Oil. 
coriaria,  Kraatz.*t 
indefessa,  Oil. 
pavens,  Er.*t 
psila,  Oil. 
sordida,   Marsh. *t 
Leuoocraspedum  lugens,  Blackb.* 

*  validum,  Blackb.* 

Conosoma  activum,  Oil. 
australe,  Er.* 
enixum,  Oil.* 
fumatum,  Er. 
Tachyporus  vigilans,  Oil. 
Cryptommatus  Jansoni,  Matth. 
Tadiynodenis  hsemorrhous,    Fvl.* 
Heteroihops  picipennis,    Fvl.* 
Quedius  cuprinus,  Fvl.* 

Diemensis,  Blackb. 
hybridus,  Grav.* 
ruficollis,  Grav.* 
Sidneensis,  Fvl.* 
Greophilus  erythrocephalus,  Fab.* 

var.  laniO)  Er.* 
Philonthus  aeneus,  Ro8si.*t 

discoideus,  Grav.*t 


COLEOPTERA. 

Philonthus  longicornis,    Steph.*t 
nigritulus,  Grav.*t 
sordidus,  Grav.*t 
CafiuB  amblyterus,  Oil. 
areolatus,  Fvl.* 
laetabilis,  Oil  * 
Ittus,  OIL* 
littoralis,  Fvl  * 
pacificuB,  Er. 
sabulosus,  Fvl.* 
sericeus,  Holme.*t 
Xantholinus  chloropterus,  £r.* 
cyanopterus,  Er.* 
Leptacinus  socius,  Fvl.* 
Metoponcus  enervus,  Oil. 
Snnius  guttula,  Fvl.* 
Scymbalium  simplarium,  Fvl.* 
Pederus  australia,  Guer.* 
cingulatus,  Macl.* 
Simsoni,  Blackb. 
Pinophiius  rufitarsis,  Fvl.* 
Oxytelus  coUaris,  Er. 

discipennis,  Fvl.* 
melas,  Fvl.* 
semirufus,  FvL* 
subaeneusy  Fvl.* 
vulneratuSy  Fvl.* 
Wattsensis,  Blackb. 
TrogophleuB  exiguus,  Er.*t 

punctatus,  Fvl.* 
Amphichroum  Adelaide,  Blackb.* 
Homalium  Morrisi,  Blackb. 

philorhinoides,  Fvl.* 
Tasmanicum,  Blackb. 

PSELAPHIDJS. 

Eupines  aurora,  Schfs. 
Eupinopsis  perforata,  Schfs. 
CteniBophus  morosus,  RafiPr. 
Schaufussia  formosa,  King.* 
Rytus  pimctatus,  Bling.* 
Tychius  Tasmanise,  Schfs. 
Batrisiis  australis,  Er. 
Bryaxis  atriceps,   Macl.* 

electrica,   King.* 

hyalina,  Schfs.* 


COLEOPTERA. 

BryaxiB  laticlava,  Schfs. 

melanocephala,  Schfs. 
picta,  Schfs. 

var.   aethiops,   Schfs. 

var.  ebenifer,  Schfs. 

var,  frontalis  Schfs. 

var,  verticaliS)  Schfs. 
sobrina,  Schfs. 
strigicollis,  Westw.* 
talpa,  Schfs. 
vitrea,  Schfs. 
Articeros  curvicomis,  Westw.* 

SiLPHIDJS. 

Ptomaphila  lachrymosa,  Schreib.* 
Choleva  antipodum,  Blackb.* 

australis,  Er.* 
Anisotoma  Tasmanise,  Oil. 

Trichoptebygid^. 
Ptilium  Simsoni,  Matth. 

SCAPHIDIDA. 

Scaphidium  4  pustulatum,  Oliv.* 
Scaphisoma  novicum,  Blackb.* 

HiSTERIDiE. 

Apobletes  errans,  Mars. 
Platysoma  Iseve,  Mars. 

latisternum,  Mars. 
Teretrius  Walkeri,  Lewis. 
Teretriosoma  Melboumium,  Mars.* 

Sonierseti,  Mars.* 
Acritus  Tasmaniae,  Lewis. 
Saprinus  australis,  Boi.* 

laetus,  Er.* 
Onathoncus  incisus,  Er. 

Phalacridje. 

Litochrus  brunneus,  Er. 
Olibms  Victoriensis,  Blackb.* 
Phalacrus  corruscans,  Payk.*t 

NlTIDULlD^. 

Brachypeplus  basalis,   Er.* 

blandus,  Murray.* 
planus,  Er.* 


COLEOPTERA. 

Carpophilus  aterrimus,  MacL* 
frivolus,  Murray.* 
hemipterus,  Steph.*t 

Staurogloasicus  terminalis,   Murray.* 

Oxnosita  colon,  Linn.*t 

Haptoncura  Victoriensis,  Blackb.* 

Circopes  pilistriatus,  Macl.* 

Ericmodes  australis,  Grouv.* 

Pria  rubicunda,  Macl.* 

Trogositid^. 
Egolia  yariegaia,  Er. 
Tenebriodes  mauritanicus,  Linn.*t 
Leperina  decorata,  Er.* 
Phyoosecis  algarum,  Pasc.* 

COLTDIDA. 

Sparactus  interruptus,  Er.* 

pustulosusy   Blackb. 
Ditoma  pulchra  Black.* 

serricollis,  Pasc.* 
Meryx  aequalis,  Blackb.* 

rugosa,  Latr.* 
Deretaphrus  Bakewelli,  Pasc.* 

granulipenniS)  Reitter.* 
Bothrideres  taeniatus,  Pasc.* 
vittatus,  Newm.* 
Penthelispa  fuliginosa,  Er.* 

CucujiD-fi. 

Ancistria  retusa,  Fab.* 
Prostomifi  Atkinsoni,  Wath.* 

comutus,  Wath.* 
Bessaphiius  cephalotes,  A^ath. 
Ipsaphes  maerosus,  Pasc* 
Platisus  angusticollis,  Reitter.* 

obscurus,  Er.* 
Lnmophbeus  bistriatus,  Grouv.* 
Tasmanicus,  Grouv. 
testaceus,  Fab.*t 
Dendrophagus  australis,  Er.* 
Hyliota  australis,  Er.* 

bicolor,  Arrow.* 

lucia,  Pasc.* 

militaris,  Er.* 


COLEOPTERA.  \     ^.^      ^  ^  J 

Oryptamorpha  Olliffi,  Blackb.* 
optata,  Oil. 
triguttata,  Wath.* 
Silyanus  brevicomis,  Er. 

Surinamensis,  Linn.^f 
nnidentatus,  Fab.*t 
Myrabolia  Grouvelliana,  Reitter.* 

Cryptophagid-«. 
Cryptophagus  gibbipennis,  Blackb.^ 

LATHRIDIIDiE. 

Lathridius  apicalis,  Blackb.* 

costatipennis,  Blackb.* 

costatus,  Er.* 

nigromaculatus,  Blackb. 

nodifer,  Westw.*t 

satelles,  Blackb.* 

semicostatus,  Blackb.* 
Corticaria  Adelaidae,   Blackb.* 

australis,  Blackb.* 

MYCETOPHAGIDiE. 

Triphyllus  intaricatus,  Blackb.* 
multigutiatus,  Lea 


« 


« 


Dermestid^. 

Dermeetes  cadaverinus,  Fab.*t 
lardarius,  Linn.*t 
vulpinus,  ,Fab.*t 

Megatoma  morio,  Er. 

tenuifasciata,  Reitt. 

Cryptorrhopalum  Erichsoni,  Reitt.* 

Tliauinaglossa  concavifrons,  Reitt. 

Trogoderma  riguum,  Er. 

Anuirenus  varius,  Fab.*t 

Byrrhid^. 

Microchaetes  scoparius,  Er.* 
Limnichus  australis,  Er. 
Aspidophorus  humeralis,  Blackb.* 

PARNIDiB. 

Elmis  TasmanicuB,  Blackb. 


10  COLEOPTBRA. 

LUCANIDJS. 

Lamprima  mtilans,  Er.* 
LisBotos    cancroides,  Fab. 

curvicomis,   Boi. 

forcipula,  Westw. 

Launcestoni,  Westw. 

latidens,  Westw. 

obtusatus,  Westw. 

opacus,  Parry. 

subcrenatus,  Westw. 

subtuberculatus,  Westw. 
Hoplogonus  Simsoni,  Parry. 
Syndesus  comutus,  Fab.* 
Ceratognaihus  niger,  Westw.* 

Westwoodi,  Thorns.* 
Mastochilus  dilatatus,  Dalm.* 

SCARABMIDM. 

Onthophagus  anisocerus,  £r. 
auritua    Er.* 
australis,  Guer.* 
evanidus,  Har. 
fuliginosus,  Er. 
mutatus,  Har.* 
posticus,  Er.* 
pronus,  Er.* 
Proctophanes  sculptus,  Hope.* 
Phycochus  graniceps,  Broun. 

(occurs  also  in  New  ZeiJand). 
AphodiuB  erosusy  Er. 

Howitti,  Hope.* 

Tasmania^,  Hope. 

Ataenius  Frenchi,  Blackb.* 

mendax,  Blackb.* 

Bolboceras  Kirbyi,  Westw.* 

proboscideus,  Schreib.* 
Troz  Australasias,  Er.* 
Pliyllotocus  assimilis,  MacL* 
bimaculatus,  Er. 
Lottoni,  Boi. 
Macleayi,  Fisch.* 
rufipennis,  Boi.^ 
Diphucephala  colaspidoides,  Gyll.* 
Maechidius  corrosus,  Watb. 
Xylonychus  nigrescens,  Blanch, 
piiiger,  Blanch. 


COLEOPTERA.  11 


LiparetruB  atraius,  Burm. 

basalis,  Blanch. 

concolor,  Er. 

discipennis,  Guer.* 

pruinosus,  Burm. 

salebrosus,  Macl.'*'' 

ubiquitosiis,  Mac!.* 

vestitus,  Blanch. 
Automolus  angustulus,  Burm. 
Sdtala  geminata,  Boi.* 

nigrolineata,  Boi.* 
sericans,  Er. 
Colpocheila  obesa,  Boi.* 
Haplonycha  scutalis,  Blanch.* 
.  Hetejonyx  australis,  Guer. 

dimidiatus,  Er. 

diversipes,  Blackb. 

fumatus,  Er. 

glabratus,  Er. 

jubatus,  Blackb.* 

nigellus,  Er. 

ovatus,  Blanch.* 

prsecox,  Er. 

Btriatipennis,  Blanch. 

fcempestlvus,  Er. 

unicolor,  Blanch. 
CaulobiuB  pubescens,  Er. 

rufescens,  Blanch. 
Telnra  vitticollifl,  Er.* 
Nepytis  russula,  Er. 
Rhizotrogus  Tasmanicus,  Burm. 
Anoplognathus  suturalis,  Boi.* 
Saulostomus  yillosus.  Wath.* 
Cheiroplatys  maelius,  Er. 
Pimelopus  porcellus    Er. 
Pseudopimelopus  Lindi.  Blackb.* 
Cryptodus  anthracinus,  Er. 

Tasmanius,  Westw. 
Microvalgus  Lapeyrousei,  G.  &  P.* 

BnPRESTID.£. 

Cyria  imperialis,  Don.* 
Chalcophora  albivittis,  Hope.* 
Nascio  cariflsima,  Wath.* 
Parryi,  Hope.* 


12  COhEOPTEKA. 

Melobasis  gloriosa,  L.  &  G* 
hypocrita,  Er. 
intricata,  Blackb. 
monticola,  Blackb.* 
nervosa,  Boi.* 
prisca,  Er. 
simplex,  Germ.* 
splendida,  Don.* 
Conognaiha  navarchis.  Thorns. 
Stigmodera  Australasue,  L.  &  G* 
Bremei,   Hope.* 
erythromelas,   Boi. 
insularis,  Blackb. 
jubata,  Blackb. 
Mitchelli,  Hope.* 
ocelligera,  L.  &  G. 
rufipennis,  Kirby.* 
Thomsoni,  Saund.* 
undulata,  Don.* 
virginea,  Er. 
Wikoni,  Saund.* 
Cisaeis  cupreicollis,  Hope.* 
maculata,  L.  k  G.* 
Neospades  Westwoodi,  L.  &  G. 
Discoderes  Tasmanicus,  Germ. 
Agrilus  hypoleucus,  L.  &  G* 

TRIXAGIDiB. 

Aulonothrosctts  elongatus,  Bonv.* 

EuCNEMinuB. 

Phoenocerus  subclavatus,  Bonv. 
Galbodema  Mannerheimi,  Cast. 

Elaterida. 

Lacon  caliginoeus,  Guer.* 
ffuttattts,  Cand.* 
numilis,  Er. 
"  pictipennis,  Cand.* 
variabilis,  Cand.* 
Victoriae,  Cand.* 
Glyphochilus  furvus,  Er. 
lucidus,  Er. 
Tasmanicus,  Cand. 


COLEOPTERA.  13 

Monocrepidius  Australasise,  Boi.* 

cerdo,  Er.* 

Cordieri,  L.  k  G* 

coxalis,  Cand. 

fabrilis,  Er.* 

fuscicornis,  Er. 

rutilicornis,  Er. 

tabidus,  Er. 

viduus,  Cand. 
Elater  perplexus,   Cand.* 
Horistonotus  humilis,  Cand. 
Corymbites  Tasmanicus,  Cand. 
Chrosis  trisulcata,  Er. 
Crepidomenus  decoratus,  Er.* 
fulgidus,  Er. 
t»niatus,  Er. 
Anilicus  4  guttatus,  Er. 
Acroniopus  humilis,   Er. 
infimus,  Er. 

Rhipidocerid^. 
Rhipidocera  femoral  is,  Kirby.* 

Dascillid^. 

Helodes  Atkinsoni,  Wath. 

australis,  Er. 

maculatus,  Wath. 
Macrohelodes  Tasmanicus,  Blackb. 

MAIiACODEUM  IDiE. 

Metriorrhynchus  atratus,   Fab.* 

erythropterus,  Er.* 

hsemorrhoidalis,  Wath.*  . 

insignipennis,  Blackb. 

marginatus,  Er. 

rufipennis,  Fab.* 

salebrosus,  Wath.* 
Trichalus  discoideus,  Er. 
Calopteron  Goryi,  Le  G. 
Eros  scutellaris,  Er. 
Telephorus  nobilitatus,   Er.* 
pulchellus,  Macl.* 
tricolor,   Cast.* 
Selenurus  tricolor,  Lea.* 
Hypattalus  abdominalis,  Er. 
Dasytes  fuscipennis,  Hope.* 


\ 


14  COLEOPTERA. 

Clerida. 

Cylidrus  basalis,  Macl.* 
centralis,  Pasc.* 
nigrinus,  White.* 
TilluB  hilaris,  White. 
Opilo  6  notatus,  Westw. 

var.  pulcher,  White. 
Thanasimus  aocinctus,  Newm.* 
Natalia  cribricollis,  Spin.*  , 

porcata,  Fab.* 
Aulicus  corallipes,  Chev. 

instabilis,  Newm.* 
Tarsotenus  zonatus,  Blanch.* 
Eburiphora  patricia,  King. 
Eleale  intricata,  King, 
lanata,  Chev. 
simplex,  Newm.* 
speculum,  Chev. 
Tasmanise,  Chev. 
Lemidia  hilaris,  Newm.* 

malthinus,  Newm. 
nitens,  Newm.* 
pictipes,  Blackb.* 
pulchella,  Blackb.* 
siraulans,  Blackb.* 
subsenea,  Gorh.* 
Tasmania,  White. 
Tenerus  abbreviatus,  White.* 
Pylus  fatuus,  Newm.* 
Paratillus  earns,  Newm.* 
Necrobia  pinguis,  Westw. 
rufeoUis,  Fab.*t 
rufipes,  De  Geer.*t 

LVMEXYLONID-fi. 

Lymexylon  australe,  Er. 
Atraotocerus  Victoriensis,  Blackb.* 

CuPESIDiE. 

Cupes  varians,  Lea.* 

Ptinid^. 
Ptinus  exulans,  Er.* 
fur,   Linn.*t 
tectus,  Boield.*t 
Anobium  domesticum,  Linn.*t 
paniceum,  Linn.*t 


COLEOPTBRA.  15 


ClOIDJB. 


Lyctus  brunneus,  Steph.^f 

costatus,  Blackb. 
Cis  munitus,  Blackb. 

BoSTRYCHIDiE. 

XylSdoleis  obsipa,  Germ.^ 
Xylion  cylindricus,   Macl.* 

oollaris,  Er.* 
Xylopsocus  gibbicollis,  Macl.* 
elongatula,  Macl.''^ 
'    Leai,  Lesne. 
Xylopsocus  gibbicollis,  Macl.* 

• 

Tenebuignid^. 

Cotulades  fascicularis,  Pasc. 
Docalis  funerosa,  Hope. 
Prionotus  serricollis,  Hope.* 
Edylius  canescens,  Champ. 
Scymena  amphilia,  Pasc* 
Sphargeris  physodes,  Pasc* 
Cestrinus  aversus,    Pasc* 

obscurus,  Er. 

punctatissimus,  Pasc. 

trivialis,  Er.* 
Ecripsis  pubescens,  Pasc. 
Dipsaconia  australis,  Hope.* 
Ulodes  verrucosus,  Er.* 
Caanthus  gibbicollis,  Champ. 
Latometus  pubescens,  Er. 
Elascus    crassicornis,  Pasc* 

lunatus,  Pasc* 
Ganyme  sapphira,  Newm.* 
Ennebaeus  australis.  Champ. 

ovalis.  Wath. 
Enneboeopsis  pruinosus,  Champ. 
Lyphia  Tasmanica,  Champ. 
Platydema  limacoides,  Pasc* 

tetraspilota,  Hope.* 
Tribolium  ferrugineum,  Fab.*t 
Paratoxicum  iridescens.  Champ. 
Uloma  ovalis,  Perr. 
Alphitobius  mauritanicus,  Luc*t 
Toxicum  punctipenne,  Pasc* 
Pterohelaeus  Guerini,  Breme. 
Reichei.  Breme.* 
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Saragus  infelix,  Pasc. 

laevicoUis,  Oliv.* 
peltatus,  Er.* 
Promethis  angulata,  Er.* 
Menephilus  colydioides,  Er.* 
corvinus,  Er.* 
humiliS)  Er. 
longipennis,  Hope.* 
ruficornrs,  Champ. 
Meneristes  australis,  Boi.* 

servulus,  Pasc.* 
Tenebrio  obscurus,  Linn.*t 
Tanylypa  morio,  Pasc. 
Decialma  !^richsoni,  Champ. 
Chartopteryx  nitida,  Er. 
Lepispilus  sulcicoUra,  Boi.* 
Titaena  alcyonea,  Er.* 

columbina,  Er.* 
Tasmanica,  Champ. 
Melytra  ovata,  Pasc. 
Hym8ea  succinifera,  Pasc. 
Adelium  abbreviatum,  Boi. 
commodum,  Pasc* 
elongatum,  Er. 
latum,  Pasc* 
licinoides,  Kirby. 
neophyta,  Pasc* 
nodulosum,  Champ, 
obesum,  Pasc* 
porcatum,  Fab.* 
Tasmanicum,  Champ, 
tenebrioides,  Er. 
Seirotrana  catenulata,  Boi.* 
Brycopia  tuberculifera,  Champ. 
Dinoria  caelioides,  Pasc* 

picta,  Pasc 
Coripera  deplanata,  Boi. 
Licinoma  pallipes,  Blackb.* 
Phaennis  fasciculata,  Champ. 
Chalcopterus  Howitti,  Pasc* 
iridicolor,   Bless.* 

CiSTELIDJE. 

Pseudocistela  ovalis,  Blackb.* 
Licymnius  bicolor,  Blackb.* 
Chromomea  nigriceps,  Champ. 
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Nypsius  sBneopiceus,  Champ. 

foveatus,  Champ. 
Apellaios  Tasmanicus,  Champ, 
j^leciila  luctuosa,  Champ. 
Homoirysifl  bicolor.  Champ. 
Nocar  latus,  Blackb.* 

PYTHID2B. 

LiBSodema  hybridum,  Er.* 
Notosalpingus  omatus,  Blackb.* 

MsLANDRTIDiB. 

Dircoea  velutina,  Champ, 
venusta,  Champ. 
Talayra  elongata,  Macl.* 
Ctenoplectron   agile,   Champ.* 
Orchesia  auatrina.  Champ.* 
Mysies  planatus,  Champ.* 
Trichosalpiiigiis  (jfiimatus,  Champ.^ 
Lagrioida  australis,  Champ.* 
Scraptia  australis,  Champ. 

laticoUis,  Champ. 

puzictatissima,  Champ. 

Lagriidji. 
Lagria  grandis,  Gyll.* 

XTLOPHILIDifi. 

Xylophilus  impressicollia,  Lea.* 

mconspicuuB,  Blackb.* 
peciinioomiB,  Champ. 

Anthicidjs. 

Tomoderus  vinctus,  Er. 

Anthicus  australis,  King.* 
brevicollis,  King.* 
floralis,  Linn.*t 
glaber,  King.* 
Mastersi,  Macl.* 
rarus,   King.* 
Btrictus,  Er.* 
Tasmanicus,  Champ. 

Formicomus  Denisoni,  King.* 
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MORDBI.LIOiB. 

Mordella  albosparsa,   Gemm.* 

bella,  Wath.* 

communis,  Wath.* 

felix,  Wath. 

fulvonotata,  Champ.* 

graphiptera,  Champ.* 

humeralis,  Wath.* 

leucosticta,  Oerm.* 

parva.  Champ. 

promiscua,  Er. 

pyemsa,  Champ 

ruficoUis,  Wath.* 

tristis,  Lea.* 

trivialis,  Wath.* 

Waterhousei,  Champ.* 
Mordellistena  jucnnda,  Champ.* 

RHIPIDOPH0RID.fi. 

Nephrites  nitidus,  Shuck. 
Rhipidius  pectiziioomis,  Thuiib.*t 

Cantharida 

Zonitis  cyanipennis,  Pasc* 

tricolor,  Le  G.* 
Sitarida  minor,  Champ. 

CEdemerida. 

Copidita  Macleayi,  Champ.* 

nigronotata,  Boh.* 

puoctum»  MacI.* 
Nacerdes  xaelanura,  Liim.*t 
Asclera  Atkinsoni,    Wath.* 
sublineata,  Wath.* 
Dohmia  miranda,  Newm.* 

simplex,  Champ. 
Pseudolychus  cinctus,  Guer.* 

hjBmorrhoidalis,  Fab.* 
Techmessa  ruficollis,  Champ. 

CnRG0LlONtD.fi. 

RhadinosomuB  Lacordairei  var.  Tasmanicus,  Blackb. 
Prostomus  scutellaris.  Fab.* 
Euthyphasis  acuta,  Pasc. 
Maleuterpes  spinipes,  Blackb.* 
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OtiorhynchuB  scabrosus.  Marsh. *t 

sulcatus,  Fab.*t 
Merimnetes  oblongus,  Blanch.  ^ 
Leptops  tribulus,  Fab.* 
Axnisallus  nodosus,  Er.* 
Ethemaia  sellata,  Pasc* 
Psalidura  impressa,  Boi. 
Talaurinus  exasperatus,  Er.* 

penicillatus,    Macl. 
Sclerorrhinus  bubalus,  Oliv. 

tristis,  Boi. 
Tetralophus  aculpturatus,  Wath.* 
Mandalotus  crudus,  Er. 

hoplostethus,  Pasc. 
sterilis,  Er. 
Steriphus  solidus,  Er. 
Perperus  insnlaris,  Boh.* 

languidus,  Er. 
Methypora  postica,  Pasc* 
Oxyops  fasciata,  Boi.* 
Pantoreites  illuminatus,  Lea. 
Syarbis  alcyone,  Lea. 
Cfoniptems  exaratus,  Fahrs.* 
scutellatus,  Gyll.* 
turbid  us.  Pasc 
ProphsBsia  confusa,  Pasc. 
Strongylorrhinus  ochraceus,  Sch.* 
Aromagis  ecbinatus,  Pasc.* 
AtelicuB  abruptus,  Pasc. 
atrophus,  Pasc. 
guttatus,  Pasc. 
inoequalis,  Wath.* 
Aterpus  cultratus,  Fab.* 

rubus,  Boh 
Pelororrhinus  margaritaceus,  Er.* 
Rhinaria  costata,  Er.* 

granulosa^  Fahrs.* 
perdix,  Pasc.* 
transversa,  Boi.* 
Orihorhinus  aethiops,  Boi.* 

cylindirostris,  Fab.* 
Klugi,  Boh.* 
lepidotus,  Er. 
Lixus  Mastersi,  Pasc.* 
Aoplocnemis  phaleratus,  Er.* 
rufipes,  Boh.* 
Tasmanicus,  Blackb. 
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Anorthorhinus  apicalis,  Lea.* 

pictipes,  Blackb.* 
Desiantdia  mactilata,Bl&ckb.* 
vittata,  Blackb.* 
Storeus  monticola,  Blackb.* 
Enoosmia  comuta,  Blackb. 
Miflophrice  parallela,  Black.* 

variabilis,  Blackb.* 
Cxyptopltui  perdix,  £r. 
Rhaciodes  bicaudatus,  Boi.* 
dentifer,  Boh.* 
granulifer,  Chev.* 
multidentatus,  Chey. 
Meriphus  fullo,  £r.* 
Erifltus  setosus,  Blackb.* 
Myositta  cirrifera,  Pasc.* 
Belus  bidentatus,  Don.* 
bimaculatus,  Pasc.* 
filum,  Jekel.* 
Orayi,  Jekel. 
irroratuB,  Jekel. 
rubicunduB,  Lea.* 
Pachyura  australis,  Hope.* 

dermeBtiventris,  Boi.* 
minima,  Blackb.* 
Rhinotia  hcemoptera,  Kirby.* 
Enrhynchns  quadridens,  Er. 

quadrinodosuB,  Er. 
Anletee  melaleucs,  Lea.* 

melanocephalus,  Er. 
suturalis,  A^ath.* 
DiapelmuB  mendax,  Er. 
LiemosacciiB  carinicoUiB,   Lea.* 
ocularis,  Pasc.* 
rufipennifl.  Lea.* 
subsigiiMvUS,    Boh. 
PlatynruB  brevicomis,  Blanch. 
Haplonyx  albofasciatus,  Chev. 
fasciculatus,  Bohem.* 
frontalis,  Chev. 
Kirbyi,  Fahrs.* 
mediocinctus,  Chev. 
nigriroBtris,  Chev.* 
Spencei,  GylL* 
vicinuB,  Chev.* 
Rhamphus  acacise,  Lea.* 
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Pteudostoreus  placitiu,  Lea.* 
CyllorhAmphuB  tuberoena,  Br. 
MelanteriuB  maculatus,  Lea.* 

porcatUB,  Er.* 
Poroptenu  abstersus,  Boh. 
antiquuB,  Boh. 
conifer,  Br.* 

Batyrns,  PaB&    ((}en.  Dab.). 
Buccisus,  £r. 
lopheruB,  Lea. 
MicroporopteruB  ttunuloaua,  Paao.* 
AcalleB  aceroBUB,  Br.   (Oen.  Dub.), 
rubetra,  Br.    (Gkn.  Dub.). 
ButhyrrhinuB  meditabunduB,  Fab.* 
BphrycuB  obliquus,  Pasc.* 
Isax  gallinago,  Pasc* 
Achopera  lachrymosa,  Paec.* 
TychreUB  cameluB,  Pasc. 
IbuthiuB  capucinuB,  PaBC. 
carioBus,  Br. 
morbilloBUB,  PaBC. 

muFCuluB,  Pasc.  * 

Cryptorrhynchus  antareB,  Br.  (Gen.  Dub.). 
infnlatufl,  Br.   (Oen,  Dub.). 
sirius,  Er.    (Gen.  Dub.). 
BoliduB,  Er.   (Gen.  Dub.). 
Ampagia  femoralis,  Br. 
^rrtsDOBUB  uBtulatuB,  PaBC.* 
Aphela  alganim,  PaBC.* 
Pentarthrum  nigrum,  WolL 
Pentamimus  canaliculatuB,  WoU. 
CoBsonuB  prsBUBtus,  Redt.* 
Taamanica  myrmecophila,  Lea. 
RhyncoluB  polixus,  Er.    (Gkn.  Dub.), 
australis,  Br     (Gkn.  Dub.). 

ScOLYTIDiB. 

Cryphalufl  piloselluB,  Er. 
XyleboruB  truncatus,  Er.* 

Bbbnthida. 
CyphagogUB  delicatuB,  Lea.* 
CorduB  hoflpes,  Germ.* 


COLEOPTEKA. 

Antbribcdjb. 

Anthribus  bispintis,  £r. 
Tropideres  allyiigmostis,  Er. 
musiTUB,  Er. 

Brucjsidjb. 
Bruchus  rufimanus,  Bofa.^f 

CERiLMBYCIDf. 

Cnemoplites  australk,  £r. 
TozeuteB  arcuatOB,  Fab.* 
EnneaphjUiis  SBneipezmis,  Thorns. 
Foecilus  metallicus,  Newm.* 
Fhaood«fl  obscurus,  Fab.* 
persooatus,  Er.* 
Pboracantha  fallax,  Pasc* 

quinaria,  Newm.* 
senio,  Newm.* 
semipunctata,  Fab.* 
synonyma,   Newm.* 
Tryphocharia  Masters!,  Pasc.* 

superans,  Pasc. 
Epithora  dorsalis,  Macl.* 
Ailotisis  uni£a8ciata,  Hope.* 
Coptocercus  nibripes,  Boi.* 
8i«yrium  plagiatum,  Gaban. 
Acyrusa  xasmanica,  Gahan. 
Bethelium  Blackburni,  Gahan. 
signiferum,  Newm.* 
Notoceresium  impressiceps,  Blackb. 
Callidiopis  praecox.  Er.* 

scutellaris,  Fab.* 
Phlyctaenodes  fasciatus,  Gahan. 
pustulatus,  Hope, 
pustulosus,  Newm.* 
tristis,  Fab. 
Teasaromma  sericans,  Er.* 

undatum,  Newm.* 
GracUia  pygmaea^  Fab.*t 
Strongylums  ceresiodes,  Pasc. 

sciitellatus,  Hope. 
Lygesis  mendica.  Pasc.* 
Uracanthus  bivittatus,  Newm.* 

pailens,  Hope. 
Rhinopthalmiis  nasutus,  Newm.* 
Tritocosmia  paradoxa,  Pasc* 
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Tropis  oculifera,  Newm. 
Pterostenus  conoolor,  Mad.* 
BUturalis,  Oliv.* 
SylHtus  micFops,  Blackb. 
rectus,  Newm.* 
Macrones  acicularis,  Fasc* 

exilis,  Newm.* 
Enchoptera  apicalis,  Saund. 
Brachopsis  concolor,  Saund. 
Fseudocephalus  arietinus,  Newm. 
Zoedia  divisa,  Pasc.* 

triangularifl,  Pasc* 

V-album,  Boi. 
Earinus  mimula,  Pasc* 
Mecynopus  cothumatus,  £r. 
Hesthesis  cingulata,  Kirby.* 
Distichocera  par,  Newm.* 
Pytheus  latebrosus,  Newm.* 
Braefaytria  gnlosa,  Newm.* 
Omophena  teniata,  Pasc* 
Ochyra  coarctata,  Pasc. 
Homsmota  Walkeri,  Gahan. 
Amphirhoe  decora,  Newm.* 
Tragocerus  Spencei,  Hope.* 
Dorcadida  biocularis,  White. 

Walkeri,  Gahan. 
Microtragus  luctuosus,  Shuck. 
Zygocera  csenosa,  Er.* 

lugubris,  Pasc* 
Probatodes  piliger,  Macl.* 
Ancita  crocogaster,  Boi.* 

marginieollis,  Boi.* 

sparsa,  Pasc* 
Rhytiphora  Simsoni,  Blackb. 
Acanthocinus  plnmtila,  Newm. 
Pentacosmia  scoparia,  Newm.* 
niana  ezilis,  Er. 

Chrysomelidjb. 

Microdonacia  incerta,  BLackb.* 
Ditropidus  lentulus,  Chp.* 

ochropuB,  Er. 

ruficollis,  Sanod. 

rufipee,  Saixnd. 

Bubsenetis,  Ckp. 
Lachnabothra  Saundersi,  Baly.* 
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Cftdmus  auBtralis,  Boi.* 

cognatufl,  Saund.* 
crucicoUis,  Boi.* 
dorsalis  var.  Ewingi,  Saund.*^ 
femigineuB,  Fairm.* 
pacificus,  SuflF.* 
rufescenB,  Saund.* 
strigillatus,  Chp.* 
Tasmanicus,  Satind. 
Cryptocephalns  albilinea,  Saund.* 
apicalis,  Saund.* 
ater,  Saund.* 
consors,  Boi.* 
erosus,  Saund.* 
haematodes,  Boi.* 
Jacksoni,  Guer.* 
rufescens,  Sannd.* 
subfasciatus,  Saund.* 

var.  melanocephaluB,  Sauad^ 
vermicularis,  Saund.* 
viridipennis,  Saund.* 
viridis,  Saund.* 
Loxopleurus  Tasmanicus,  Saund.* 
Noda  Tasmanica,  Jac. 
AgetinuB  jugularis,  £r. 
Tomyria  elegantula,  Laf. 
proxima,  Er. 
▼iridula,  Er. 
Phyllocharifi  cyanicornis,  Fab.* 
Chaloolampra  aenea,  Boi.* 

constricta,  Er.* 
luieicomis.  Er. 
pacifica,  Er. 
thoracica,  Baly.* 
Calomela  Curtisi,  Kirby.* 

maculicollis.  Boi.* 
Paropsia  agricola,  Chp. 

atomaria,  Oliv.* 
aurea,  Blackb. 
bimaculata,  Oliv.* 
,  Calliope,  Blackb. 

comma,  Blackb. 
decolorata,  Chp.* 
delicatula,  Chp.* 
ferrugata,  Chp. 
hamadryas,  Stal.* 
var.  flavitarsis,  Chp. 
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Paropsis  hectica,  Boi.* 

hera,  Stal. 

lachesis,  Stal.* 

laesa,  Germ.* 

lepida,  Er. 

lignea,  Er. 

lineata,  Marsh.* 

lutea,  Marsh.* 

morio,  Fab.* 

nobilitata,  Er. 

nucea,  Er. 

obliterata,  Er. 

obovata,  Chp.* 

orphana.  Er. 

papulenta,  Chp. 

papulosa,  Er. 

picea,  Oliv.* 

porosa,  Er.* 

reticulata,  Marsh.* 

rufipes,  Fab.* 

rugosa.  Chp.* 

serpiginosa,  Er. 

Simsoni,  Blackb. 

Bubcostata,  Chp. 

subfasciata  var.  planior,  Blackb. 

Tasmanica,  Baly. 

trimaculata,  Chap.* 

umbrosa,  Chp.* 

variicollis,  Chp.* 

▼enusta,  Er. 
Arsipoda  bifrons,  Er. 

Erichsoni,  Baly. 

variegata,  Wath. 
Oraptodera  corrusca,  Er. 
Haltica  australis,  Blackb.* 
ignea,  Blackb.* 
pagana,  Blackb.* 
Ch»tocnema  Erichsoni,  Baly. 
Fsylliodes  chlorophana,  Er. 
EUopia  pedestris,  Er.* 
Monolepta  alpina,  Blackb.* 

nigricomis,  Blackb.* 
subsuturalis,  Blackb.* 
SMryBpa  vittata,  Baly.* 
Monochirus  fimbriatus,  Chp. 


26  COLBOPTERA. 

Erottliha. 

Thallig  oompta,  Er  * 

femoralis,  Blackb. 
janthina,  Er.* 
vinula,  Er.* 

Epucaphula  australis,  Boi.* 

Endomtchiixb. 
Daulis  cimicoides,  Er. 

COCCINELLID^. 

Leis  conformis,  Boi.* 
Coccinella  transversalia^  Fab.* 
Halyzia  Mellyi,  Muls.* 
Alesia  frenata,  Er* 
OrcuB  Australasue.  Boi.* 
bilunulatus,  Boi.* 
Noviiia  cardinalis.  Muls  * 
Rhiiobius  alphabeticus,  Lea.* 
Boucardi,  Crotch.* 
calomeloides,  Lea. 
discolor,  Er.* 
hirtellus,  Crotch.* 
Lindi,  Blackb.* 
pulcher,  Blackb.* 
tricolor,  Lea. 
ventralis,  Er.* 
virgatm,  Lea. 
Scymnus  flavifrons.  Blackh  * 
trilobus,  Lea. 
varans   Blac'-'-  * 
Pharus  straDgulatu^    Ei 
Bucolus  obscurus,  Lea. 
Serangium  nigrum,  Lea. 
Cycloscymnus  minutub,  Blackb* 
Epilachna  Tasmanica,  Crotch 
11  variolata,  Boi. 

PORYLOPHIDA 

Corylophus  fascial  ns    Er 
thor-HCiciiB,  E* 
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CONDITIONS  UPON  WHICH  THE   HEALTHY   GROWTH   OP 
THE  POPULATION  OP  YOUNG  COLONIES  DEPEND. 

BY  B.  H.  JOHNSTON,  F.S.S. 


(Bead  14th  Jnly,  1903). 


It  is  a  great  pleasare  to  me  to  listen  to 
any  paper  written  by  Mr  Qreen,  for 
whatever  snbjeet  engages  bis  attention  is 
sure  to  have  been  studied  with  more  than 
ordinary  oare,  and  his  conclusions  are  such 
that  we  must  always  entertain  them  with 
the  greatest  respect,  even  when  we  may 
hHve  some  difficulty  in  adopting  them  in 
their  entirety.  While  dwelling  upon  the 
great  future  possibilities  of  this  particu- 
larly favored  portion  of  the  Common- 
wealth as  regards  climate,  soil,  and  other 
natural  advantages,  in  all  of  which 
considerations  I  am  heartily  in  aeoord 
with  him,  I  was  (as  regards  the 
immediate  attractions  to  immigrants 
from  less-favored  centres  of  far  distant, 
densely-populated  countries)  pleased  to 
note  his  caution  as  to  the  class  of 
immigrants  that  should  be  specially 
encouraged  to  make  a  home  in  our 
midst.  He  has  carefully  shown 
that  "  it  is  not  wise  to  mdiscrimi- 
nately  invite  all  sorts  of  people  to 
come  to  Tasmania,  or  to  any  other  parts 
of  the  world."  .  .  "  Experience  gained 
in  large  communities  may  be  of  value, 
hut  before  launching  out  in  a  new  country 
it  is  absolutelv  essential  to  obtain  a 
knowledge  of  focal  conditions.*'  Among 
such  conditions,  as  regards  the  intending 
settler  upon  the  land,  he  mentions  the 
necessity  of  paying  special  attention  to 
the  differences  in  soil  and  climate.  He 
further  very  wisely  observes  that :  **  It  is 
undoubted  that  the  prosperity  of  new 
countries  must  depend  largely  upon  agri- 
culture, especially  upon  wjliat  tap  terQied 


small  industries— industries  where  profits 
are  derived  from  the  economical  working 
of  the  soil,  and  which  enables  large 
families  to  live  comfortably  on  small 
acreages."  These  conclusions  of  Mr 
Qreen  are  strongly  borne  out  by 
facts  and  figures  which  have  coma 
under  my  own  observation.  While 
I  am  in  perfect  agreement  with 
Mr  Qreen  in  the  belief  that  it  is  very 
desirable  to  encourage  immigration,  and 
that  this  favored  little  colony,  although 
by  far  the  smallest  member  of  the  Aus- 
tralian Commonwealth  is  capable  of  sus; 
taining  in  comfort  a  population  of  twelve 
times  its  present  number,  still  great 
caution  must  be  exercised  as  to  the 
character  and  the  numbers  of  immi- 
gtwatB  introduced  at  any  one  point  of 
time.  It  is  true  the  United  States  of 
Ameriea  receives  yearly  a  stream  of 
immigrants  from  the  crowded  centres  of 
Europe  of  over  400,000,  without  much 
disturbance  to  the  natural  proportions  of 
its  various  divisions  of  occupations.  But 
even  the  487,918  immigrants  absorbed  by 
her  in  the  year  1901  omy  represents  0.64 
per  cent  of  her  enormous  population  of 
76  milliDns,  aud  only  represents  14  per- 
sons added  to  every  100  square  miles  of 
her  territory.  It  is  of  interest  also  at 
the  present  time  to  note  the  curious 
composition  of  this  important  yearly 
stream  of  immigrants  absorbed  by  the 
United  States  The  following  table  shows 
the  origin  of  the  487,918  immigrants  from 
European  countries  in  the  order  of  their 
relative  importance  as  regards  nmo- 
bers;— 


DfMIOBATION    INTO    THB    UKITBD    BTATBB 
/10A1\ 

Country  of  Origin.       No. 

Per  eent. 

Italy           

185,996 

27.87 

Anitria-Hnngary ... 

118,890 

28.24 

BnsBia        

86,267 

17.47 

British  lalea 

45,664 

9.84 

Sweden,      Norway, 

and  Denmark    ... 

89,284 

8.04 

Germany 

21,661 

4.44 

France       

8,160 

0.65 

Othera        

48,676 

8.95 

Total 


...    487.918      100.00 


Large  as  this  stream  appears,  its  equiva- 
lent relative  to  our  present  population 
would  only  represent  an  addition  of  1182 
immigrants  yearly.  Tlie  ability  to  absorb 
even  this  number  without  congestion  of 
the  local  labor  market  would  entirely  de- 
pend upon  the  class  of  immigrant  intro- 
duced. I  agree  with  Mr  Green  in  thinking 
that  unless  they  were  mainly  drawn  from 
the  agricultural  class,  the  fresh  introduc- 
tion of  this  number  of  immigrants  yearly 
to  Tasmania  would  result  in  congestion  of 
the  local  labor  market.  It  is  a  common 
mistake,  also,  to  imagine  that  a  large 
population  would  necessarily  improve  the 
condition  of  the  existing  breadwinners  of 
Tasmania.  It  is  too  commonly  overlooked 
that  the  individual  breadwinner  ef  a 
country  at  the  second,  or  agricultural 
stage  of  development,  enjoys  a  much 
better  standard  of  living  than  bis  brother 
workman  in  a  densely- populated  country 
with  its  fiercer  struggle  for  existence. 
Density  of  population,  also  involvmg 
crowded  cities  and  unhealthy  occupations, 
would  banish,  too,  the  nigh  standard 
of  health  which  the  people  in 
these  thinly-populated  lands  now  enjoy. 
The  greatness  of  either  the  aggregate 
wealth  of  a  country,  or  the  greatness  of 
the  aggregate  population  affords  no  infor- 
mation as  to  the  individual  wealth  or 
material  well-being  of  its  people  ;  and 
although  in  these  young  colonies  of 
Austriuasia  the  rapidity  with  which  they 
have  increased  their  respective  populations 
may  be  fairly  taken  as  a  good  index  of  a 
•orreaponding  improvement  in  the  social 
and  material  well-being  of  the  people 
generally,  it  does  not  follow  that  the 
greaineaa  of  a  oeantry*a  aggregate  popala- 
tioo  affoKde  lihe  dightaat  tndiMtion  aa  to 
iha  ■taDdMd  of  Ihtegvt  Itenataua  w«ll« 


being  of  the  Individoala  of  which  the  ag- 
gregate ia  oompoaed.  The  beat  index  of 
the  relative  proaperity  of  the  people  of 
different  countries,  no  matter  what  the 
aggregate  number  of  the  population  may 
be,  is  the  individual  purchasing  power  as 
indicated  by  the  average  *'ooat  of  living  *' 
and  the  '*  ratio  of  cost  of  food  to  earn- 
ings,'* as  in  the  following  table,  according 
to  the  eminent  statistician  Mulhall.  The 
figures  for  Australasia  have  been  deter- 
nuned  by  my  distinguished  friend,  .Mr 
Goghlan. 

COST  OF  FOOD  AND  BBYBRAGB  IN  BBLATION 
TO  BABNINOS  AND  BFli^OBT  AS  INDICATBD 
BY  THB  AVBRAOB  DATS  BARNINOS. 
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France 
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Cent. 

14    4    9 

42.2 

127 

12    4     6 

44.0 

142 

10  18    5 

49.1 

148 

5  19    7 

52.0 

156 

7  17    4 

50.8 

152 

6    4  10 

51.2 

158 

8    9    0 

51.2 

154 

7    8    0 

59.1 

177 

9  18  11 

45.2 

186 

12    8    1 

48.4 

180 

9  17    7 

25.8 

76 

8    9    0 

82.5 

97 

15  15    7 

87.5 

112 

The  above  table  thews  that  the  condi- 
tion of  the  colonies  of  Australasia  com- 
pares very  favorably  with  most  of  the 
countries  for  which  particulars  are  given. 
It  also  shows  that  while  the  cost  of  food 
and  drink  is  £15  15s  7d  per  head  in  Aus- 
tralasia against  £14  4s  9d  in  the  United 
Kingdom,  the  proportion  of  earnings  re- 
quired to  pay  for  this  food  and  the  equiva 
lent  in  days'  earnings  are  much  leas : 
that  is  the  purchasing  power  of  the  average 
person  in  Australasia  is  greater.  This 
favorable  position  it  also  mamtains  as 
compared  witii  ail  countries,  with  tlie 
•xoeplloQ   of   the    United    Steles     and 
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Canada.  Even  I  as  compared  with  the 
latter,  the  condition  of  the  average  per- 
son is  shown  to  be,  if  anything,  superior, 
if  we  take  also  into  consideration  the 
quantity  and  quality  of  the  food  con- 
sumed as  shown  in  the  following  anm- 
mary:— 

CONSUMPTION    OF    PABTICULAH     KINDS      OF 
FOOD  FEB  INHABITANT  (lBS). 


I 


i 
6 


S 


a      ^      H      S      *      S 

I    I   I  I    .8   I 


a 

S              d    !S3  oQ    CM     ^    pq 

U.K 878  109  75  880    91  19 

United  States...  870  150  58  170  162  20 

Canada           ...  400    90  45  600    72  22 

Australasia     ...  392  264  100  266  126  19 

Tasmania       ...  472  245  85  495  118  16 

CONDITIONS     UPON     WHICH      PBOOBBSS      IN 
TOUNO  COLONIBS  DBPBNDS. 

Although  much  depends  upon  the 
wisdom  and  energy  of  men  in  framing 
wise  laws  and  promoting  industries,  the 
developmental  progress  of  young  colonies 
depends,  in  a  greater  measure  than  is  gene- 
rally understood,  upon  the  extent  and  the 
natural  conditions  of  the  lands  open  to 
colonising  efforts.  The  whole  fabric  of  the 
earlier  stages  of  a  colony  depends  entirely 
on  the  agricultural,  pastoral,  mineral,  and 
other  primary  industries  directly  engaged 
in  obtaining  the  raw  or  staple  products 
essential  to  the  life  of  man,  viz.,  food, 
olothing,  shelter,  warmth,  and  other  com- 
forts. Successful  enterprise  in  these 
primary  industries,  again,  depends  largely 
Upon  the  extent  of  toe  natural  facilities 
offered  in  the  various  lands  open  for 
selection  to  immigrants  froui  other 
densely-populated  centres.  Aoiong  the 
principal  factors  which  determine  the 
progress  of  settlement  in  the  earlier  stages 
of  a  colony*s  history  are  climate,  suita- 
bility of  soil  for  agricultural  or  pastoral 
pursuits,  and  nearness  of  producing 
centres  to  market  or  seaboard. 
At  first  the  better  lands  or 
more  naturally  open  or  accessible 
areas  attract  the  attention  of  settlers; 
but  the  rate|of  settlement  in  each  colony 
greatly  diminishes  as  the  poorer  or  less 
aeeessible  areas  are  approached.    Thus  in 


the  earlier  stages,  the  smaller  areas  open 
to  settlers  in  Tasmania  and  Victoria 
show  a  much  more  rapid  development, 
owing  to  their  greater  accessibility,  more 
favorable  climate,  and,  comparatively, 
more  fertile  soils  attracting  a  larger  pro- 
portion  of  the  stream  of  enterprising  im- 
migrants from  European  centres.  The 
very  much  greater  rate  of  settlement, 
however,  is  soon  ohecked  by  the  limited 
areas  of  the  smaller  colonies,  and  hence- 
forward the  major  stream  of  immigration 
gradually  diverges  to  the  less  favorable 
climate  and  the  second  class  pastoral 
lands  of  the  larger  colonies,  as  shown  in 
the  later  more  rapid  development  of  the 
larger,  naturally  open,  areas  of  New 
South  Wales  and  Queensland.  Broadly 
speakinff,  therefore,  the  development  of  a 
new  colony  passes,  naturally,  through 
three  great  successive  predominating 
stages,  partly  overlapping,  viz.:  (1)  The 
predominance  of  the  pastoral  stage.  (2) 
The  predominance  of  the  agricultural 
stage.  (8)  The  predominance  of  the 
manufacturing  stage,  as  in  Bag- 
land,  Scotland,  and  Belgium.  The 
last  of  these  stages  is  a  long  way  off 
so  far  as  the  Australasian  Colonies  are 
canoemed,  because  density  of  population 
— involving  a  greater  struggle  for  exist- 
ence among  the  laboring  classes — is 
essential  to  the  establishment  of  great 
manufacturing  industries  which  can  suc- 
cessfully and  independently  compete  with 
other  countries  in  the  external  or  open 
markets  of  the  world.  But  pastoral  and 
agricultural  intprests  alone  cannot  support 
many  persons  to  the  square  mile  of 
territory,  and  hence,  in  young  colonies, 
the  rate  of  development,  so  far  as  popula- 
tion is  concerned,  is  usually  less  rapid 
when  all  the  more  available  and  accessible 
lands  have  been  encroached  upon,  and 
when  the  third  or  manufacturing  stage  is 
approached.  The  following  table,  prepared 
more  recently,  shows  clearly  in  a  general 
way  the  proportions  of  the  different 
classes  of  breadwinners  accordingly  as  the 
State  or  country  has  arrived  at  the  second 
and  third  developmental  stages — that  is, 
the  agricultural  and  manufacturing  stages. 
Tasmania  and  New  Zealand  are  chosen  to 
illustrate  the  conditions  of  the  second  or 
agricultural  stage,  and  England  is  chosen 
to  illustrate  the  conditions  of  the  third  or 
manufacturing  stage:— 
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PBOPOBTION  PBRCBNTAaB  OF  BBBAD WINNERS 
BMPLOYBD  IN     DIFFBBBNT     OCCUPATIONd 

(gainful)  accobdinoly   as   THB   COUN 

TBIB8  COMPARBD  BBPBB8BNT  THB  TWO 
OBBAT  STAGES  OF  INDUSTRIAL  DBVBLOP- 
MBNT. 
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So  far  as  oouatnes  at  the  «eooiid  or 
agricaUural  stage  are  coooerned,  it  is  im- 
portant to  bear  in  mind  that  the  numbers 
engaged  in  the  primary  mdustries  deter- 
mine very  rigidly  the  number  of  persons 
that  may  be  employed  with  advantage  in 
any  other  form  of  occupation.  At  this 
stage,  therefore,  the  latter  may  well  be 
termed  the  dependent  occupations.  The 
proportions  shown  indicate  that  in  Tas- 
mania the  natural  conditions  are  such 
that  for  every  10,000  persons  employed  in 
any  occupation  there  must  be  8795  of 
them  engaged  in  one  or  other  of  the  agn- 
cultural,  miniag,  and  other  primary  in- 
dostrias.  In  other  words,  every  1000 
persons  engaged  directly  in  the  priouury 
industries  in  Tasmania  makes  it  possible 
for  1684  persons,  and  no  more,  to  And 
room  for  employment  in  some  other 
useful  occupation ;  and  that  for  every 
1000  persons  you  can  place  as  bread- 
winners upon  the  Ijind,  you  can 
economically  support  an  additional  popu- 
lation of  6182  souls.  It  is  largely  due 
to  the  flooding  of  particular  kinds  of 
employment  beyond  the  strict  propor- 
tions which  local  wants  demand  that 
inconvenience  or  distress  is  felt  in  young 
as  well  as  in  old  countries.  The  numbers 
which  can  find  entry  into  the  ''depen- 
dent," industrial,  commercial,  and  pro- 
fessional divisions  eannot,  without  un- 
healthy competition,  be  increased  bevond 
the  relative  proportions  which  tnese 
divisions  must  bear  to  the  primary  pro- 
ducing industries  of  the  particular  coun- 
try; and  these  dominating  industries  in 
Australasia  are  agricultural,  pastoral,  snd 
mining.  Employment  in  other  divisions 
can  only  follow  substantial  increases  in 
the  primary  industries ;  for  manufacturing 
industries  cannot  alter  their  present 
proportions  independently,  as  in  England, 
until  such  time  as  they  are  able  to  suecess- 
fully  manufacture  for  the  external  or 
world*8  markets.  This  applies  much 
more  strongly  to  the  smaller  division 
represented  by  unskilled  labor  (not  agri- 
cultural or  primary),  and  to  the  com- 
mercial and  professional  classes.  These 
certainly  may  only  increase  according  to 
their  more  or  less  rigid  economic 
proportions ;  and,  as  already  stated, 
this  again  must  be  determined  \>y 
a  previous  increase  in  the  funda- 
mental producing  industries  of  the  place. 
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Theprlneipftl  prodaoiog  industries  of  the 
plaee  may  increase  irrespective  of  other 
local  divisions,  as  their  products-  agricul- 
tural, pastoral,  and  mining— may  find 
readily  enough  the  necessary  purchasers 
in  foreign  markets.  Whatever  influence 
therefore,  may  har  the  progress  of  the 
dominating  producing  industries  of  the 
place  must  also  bar  occupations  in  all 
other  divisions  of  services. 

So  far  as  the  State  of  Tasmania  is 
concerned,  I  am  of  opinion  that  the 
rate  of  annual  inerease— viz.,  1*64  per 
cent  per  annum— would  be  the  most 
satisf adory  base  for  forming  an  estimate 
of  her  population  100  years  hence.  Not- 
withstanding the  favourable  and  ex- 
ceptional experience  of  the  United  States 
of  America,  which  has  increased  its 
population  at  the  very  high  annual  rate  of 
2*70  per  cent  during  the  100  years  ending 
the  year  1900,  and  notwithstandinff  that 
the  Australasian  colonies,  as  a  whole, 
increased  at  the  high  annual  rate  of  6*57 
per  cent  durinff  the  last  century — I  am  of 
opinion  it  would  be  altogether  improbable 
that  either  Tasmania  or  the  other  States 
of  the  Australian  Commonwealth  could 
maintain  in  the  growth  of  popula- 
tion, a  higher  rate  of  annual  increase 
during  the  whole  course  of  the  next  100 
years— than  that  experienced  by  Tas- 
mania during  the  last  decade,  viz.,  1*64 
per  cent  per  annum.  The  following  are 
the  main  considerations  wliiohhave  guided 
me  in  arriving  at  eonolusions  on  this  sub- 
ject ;— The  relatively  more  rapid  rate  of 
growth  of  population  in  young  countries — 
especially  in  the  earlier  stages  of  settle- 
ment—is mainly  due  to  the  following  in- 
fluences :  (1)  The  influx  of  a  continuous 
stream  of  immigrants  producing,  at  first, 
to  a  small  population,  a  much  larger 
proportion  of  the  annual  increase  than  the 
ultimate  major  source  of  increase,  viz., 
the  annual  rate  of  natural  increase,  or  the 
excess  of  births  over  deaths.  For  example, 
to  a  population  of  sav  200,000,  an  influx 
in  one  year  of  20,000  immigrants  would 
represent  an  annual  increase  of  as  much 
as  10  per  cent.,  while  the  normal  natural 
increase  would  be  above  the  average  if  it 
amounted  to  2  per  cent.,  representing  only 
an  increase  of  4000.  At  a  later  stage 
when  the  population  reached  10,000,000, 
an  influx  of  50,000  immigrants  in  one 
year     would     only    represent    one-half 


per  cent.,  while  the  natural  increase 
of  say  2  per  cent,  would  add  as  much  to 
its  population  in  one  year  as  200,000. 
This  is  the  true  reason  why  such  abnormal 
annual  rates  of  increase  occur  in  the 
earlier  decades  of  the  wonderful  develop- 
ment of  these  Australasian  colonies,  and 
it  explains  why  the  high  annual  rate  of 
increase  of  11*27  per  cent,  in  the  decade 
ending  in  the  year  1861  has  gradually 
fallen  until  it  reached  the  average  of  only 
1*78  per  cent,  per  annum  during  the 
decade  endhsg  in  the  year  1901.  The 
following  table  further  illustrates  the 
fluctuating  character  of  the  earlier  periods 
of  high  rates  of  increase  due  to  influx  of 
imnJgrantsin  young  countries,  as  con- 
trasted with  the  more  normal  progress  of 
the  United  Eincdom  with  its  great 
density  of  popuiationj  in  which  the 
influence  of  migration  on  its  annual  rate 
of  increase  is  so  comparatively  small  that 
it  may  be  altogether  ignored  :— 

Annual  Batb  of  Inorbasb  of  Popula- 
tion DuaiNo  THB  Last  CaNTUBT  in 
Old    and    Youno     Countbibs    Com- 
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6'88  — 

11-94  — 

9-84  16*41 

10-28  6*55 


7-89 
11-27 
4-89 
8-60 
8*84 
1-78 


8*40 
2*52 
118 
1.88 
2-86 
1-64 


1810-11 
1820-21 
188081 
1840-41 
1860-51 
1860-61 
1870-71 
1880-81 
1890  91 
190001 

numfibb  of  ybabs  bbquired   to  double, 
population. 
*  71-80    26  62    28-64  10-89  16-35 
t  92-79    36-71    66-71  89-29  4261 
'^'  Average  of  the  last  century  (years), 
f  Average  of  the  last  decade  (years), 
(2.)  The  preceding  table  clearly  demon- 
strates not  only  that  the  annuaJ  rate  of 
increase  of  population   in   the   younger 
countries    is    rapidly   approaching   the 
normal    rates    of   the   older   and   more 
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denMly-popalated  centres  of  pepalation, 
bat  also,  as  regards  the  latter,  there  is 
evidence  of  another  caase  in  operation 
during  the  last  decade,  having  the  effect 
of  still  lowering  the  annual  rate  of  increase 
of  the  population.  From  the  beginning 
of  the  year  1881  the  statistics  of  the 
United  Kingdom  and  of  the  Australasian 
Colonies  show,  unmistakably,  that  a 
great  change  has  taken  place  as  regards 
the  social  conditions  of  the  people,  and 
specially  affecting  the  birth- rate  in  these 
countries.  My  friend,  Mr  Goghlan,  the 
distinguished  statistician  of  New  South 
Wales,  has  made  a  special  study  of  this 
important  matter.  In  his  statistical 
account  of  "  The  Seven  Colonies  of  Aus- 
tralasia, 1901-1902  '*  (pp.  602-608)  he  has 
made  the  following  important  observa- 
tions :  *'  It  is  a  matter  of  common  know- 
ledge that  for  some  years  past  the  birth- 
rate in  Australasia  has  been  declining,  and 
so  important  is  the  subject — not  only  as 
regards  the  growth  of  population,  but  also 
as  affecting  general  progress^that  in 
1899  the  author  made  a  special  investiga- 
tion into  the  question  of  childbirth  in 
Australia,  but  more  particularly  with 
reference  to  New  South  Wales.  The  con- 
clusions arrived  at  with  respect  to  that 
State,  however,  may  be  held  to  obtain  for 
all  the  others,  seeing  the  eonditions  of 
living  do  not  differ  materially  in  any  of 
them.  Daring  the  course  of  the  investi- 
gation it  was  found,  first,  that  for  all 
women  the  proportion  of  fecund  marriages 
it  deoresiing ;  second,  that  among  fecund 
women  the  birth-rate  is  much  reduced  as 
compared  with  what  it  was  twenty  years 
ago.  .  •  It  was  also  found  that  the 
decline  has  been  persistent  and  regular 
since  1881,  and  this  restriction  of  births 
in  a  young  country  like  Australia,  where 
immigration  is  discouraged,  is  a  matter 
which  must  have  far-reaching  results 
although  its  economic  effects  are  only 
beginning  to  be  seen,  and  should  claim 
the  serious  consideration  of  all  thought- 
ful people."  It  is  true  that  the  lowering 
of  the  birth-rate,  at  once,  to  some  extent, 
operates  in  reducing  the  general  death- 
rate  also :  but  the  serious  decline  in  the 
rate  of  natural  increase,  as  shown  in  the 
following  summary,  is  a  strong  additional 
reason  for  caution  in  forming  any  estimate 
of  the  growth  of  population  in  these 
colonies  during  the  next  century : — 


BtBTR-BATB,  DBATH-RATK  AND  NATURAL 

BATB  OF  INCRKASB   IN  BACH    QUINQUENNIUM 

IN  AUSTRALASIA,  1861-1900. 

AVERA6B  RATB. 

Quin-  Birth-        Death-    Natural 

quennium.       rate.  rate.     Increase. 

1861-05      ...     41-92  16-76  2517 

1866  70      ...     89-84  16  62  2422 

1871-75      ...     3734  16-26  2208 

187680      ...     86-38  1604  21-84 

188186      ...    8621  1479  2042 

188690      ...    84-48  18-96  20*48 

189195      ...    81-66  1276  2079 

1896-1900...    27-81  12-20  16-11 

I  have  thus  glv^i  u  briefly  as  the 
nature  of  the  subject  permits,  the  reason- 
ing upon  which,  elsewhere,  I  have  chosen 
to  base  my  estimate  of  the  growth  of 
population  in  this  State  upon  the  latest 
rates  of  annual  increase,  rather  than  upon 
averages,  which  include  the  differing 
conditions  of  the  earlier  periods,  in- 
volving as  they  do  the  unrehable 
disturbing  conditions  and  non-recur- 
ring abnormal  proportional  increases, 
due  to  influx  of  immigrants.  It  is 
even  doubtful  if  the  lower  average  rates 
of  increase  of  the  last  decade  can  be 
maintained  over  so  long  a  period  as  the 
next  100  years;  but  when  we  consider 
that  the  nearness  of  the  United  States  of 
America,  with  her  still  vast  areas  of 
undeveloped  lands  open  to  the  surplus 

Sopulation  of  EuropCi  her  rapidly  growing 
ensity  of  population,  with  the  resulting 
congestion  of  her  labor  market,  perhaps 
may  favor  a  diversion  of  a  very  much 
larger  proportion  of  European  surplus 
labor  to  Australia  within  ihe  next  thirty 
or  forty  years.  We  have,  therefore,  good 
reason  for  the  belief  that  the  higher  stages 
of  development  in  the  United  States,  in 
the  coming  century,  may  specially  favor 
the  progress  of  the  Australasian  group. 
An  estimate  prepared  by  me,  based  upon 
the  experience  of  twenty-one  great  coun- 
tries, with  a  population  of  over  400 
millions,  demonstrates  that  the  present 
civilisation  requires  the  cultivation  of 
2.25  acres  per  head  for  food  and  raw 
products.  The  present  area  of  the 
United  States  is  reckoned  at  about  2291 
million  acres.  Allowing  a  need  of  the 
estimated  requirement  of  cultivated 
land,  viz.,  2.25  acres  per  head,  for  supply- 
ing the  whole  round  of  wants  of  each 
person,  and  that  three-fourths  of  her  total 
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urea  are  capable  of  enltt^ation ;  then  if 
her  population  hicreaseB  at  her  present 
rate  of  1*96  per  eent.  per  year,  it  would  be 
so  vait  in  119  years  (768  miliion  persons) 
that  the  produce  of  ev^ry  available  acre 
would  be  wholly  required  for  home  con- 
sumption. The  checks  to  population, 
however,  may  be  expected  to  increase, 
and  this  limit  may  be  placed  further  back ; 
but  it  is  dear  that  the  need  to  withdraw, 
more  and  more,  her  present  enormous 
export  of  raw  products  from  external 
markets  will  greatly  operate  in  enhancing 
the  value  of  the  virgin  soils  of  the  more 
distant  Australasia,  and  so  give  an 
additional  spur  to  her  development  in  the 
coming  years. 

PBOBABLB      OBOWTH      OF     POPULATION     IN 
TASMANIA  DUBINO  THE   NEXT  CBNTUBY. 

Turning  our  attention  now  to  the  future, 
and  assuming  that  the  annual  rate  of 
growth  of  population  during  the  last 
decade  (1'64)  wul  be  maintained  without 
any  material  change  throughout  the  next 
100  years,  the  following  table  has  been 
prepared  by  me  showing  the  estimated 
population  in  single  years  for  the  first  ten, 
and  thereafter  in  intervals  of  ten  years. 
The  population  of  the  Commonwetdth  is 


given  for  comparison  at  intervals  of  ten 
vears.  The  annual  rate  assumed  by  me 
for  the  determination  of  the  latter  is 
taken  at  1*78  per  eent. 

■8TIMATBD  POPULATION   DUBINO   THB  NBXT 
100  TBABS. 

Tasmania's 
Tear.  Tasmania.  Common-    Per  Gent. 


wealth.  ] 

Proportion. 

1902 

177,077 

8,888,822 

4.56 

1908 

179,981 

1904 

182.988 

1905 

185,988 

1906 

188.982 

1907 

192,082 

1908 

195,282 

1909 

198,484 

1910 

201,688 

4.455.087 

4.58 

1920 

287.816 

5.288,607 

1980 

279,288 

6.278,144 

1940 

828,565 

7,452,882 

« 

1950 

886,609 

8,847.810 

4.87 

1960 

454,899 

10,502,700 

1970 

585,256 

12,467.800 

1980 

629,809 

14,800,610 

1990 

741,069 

17,570,000 

2000 

871,971 

20,857,405 

2001 

886.278 

21,218,208 

2002 

900,810 

21,585,850 

4.17 

84 
** AGRONOMY:    IN    ITS    RELATION    TO    SCIENCE/ 


BT  RBV.  B.  H.  THOMPSON. 


(Bead  11th  August,  1908) 


If   referoBce   is  made  to  the  original 
rules   and    constitution    of    the    Bojal 
Society,    it     will     be     founi     that    it 
was    founded  by   the    members  of   the 
Tasmanian  and   Horticultural  Sooieties, 
and    in    the  fourth    section  it  is  stated 
that  "  the  leading  objects  of  the  society 
are  to  investigate  the  physicel  character  of 
the  island   and  to  illustrate   its  natural 
history  and  productions**    I  believe  I  am 
correct  in  saying  that  the  general  tenor 
of  the  many  papers  which,  since  its  initia* 
tion  in  1848,  have  been  read  at  its  meet- 
ings, have  for  the  most  part  had  a  dis- 
tinctly practical,  rather  than  a  theoretical, 
tendency.     What  I  mean  is  that,  except- 
ing, of    course   those    of   a   descriptive 
character,  such    as,    for  instance,  those 
dealing  with  the  classification  or  enumer- 
ation of  species   or  genera,  the  subjects 
dealt  with  have  to  a  great  extent  had  an 
eminently  practical  bearing  upon  the  in- 
dustries  of  the  State.     This    being  the 
case,  may  I  presume  to  suggest  that  the 
time    has  arrived  when  a  more    direct 
attempt   might    very  well   be   made  to 
stimulate  research  into  the  very  interest- 
ing and  wide  domain  of  agronomy?    It  is 
true  that  the  proceedings  of  the  society 
contain   many   invaluable     papers     on 
various  agricultural  subjects,  but  I  ven- 
ture to  think  tbat  no  direct  or  continuous 
efiort  has  been  made  to  pursue  system- 
atic researefaes  iato  some  of  the  problems 
which  are  so  intimately  associated  with 
our  industrial  progress  and  development. 
It  is,  I  believe,  usual    in    all    societies 
founded  with  similar  objects  to  those  of 
the  Royal  Society  of  Tasmania  to  divide 
the  work    of    research    and    investiga- 
tion into  various  sections,  so  that  tho^e 
members  who  are  specially  qualified  and 
interested  in  certain  matters  may  concen- 
trate their  attention  on  those  particular 
branches,    and    therefore    be  enabled  to 
enter  more  deeply  and  fully  into  details 
thao  would  be  possible  in  any  other  way. 
Feeling  as  I  do  the  absolute  necessity  of 
combining  scientific  with  practical  know- 
ledge, I  am  at  once  brought  face  to  face 


with  the  difficulty,  that  at  the  present 
time  there  seems  to  be  no  machinisry  in 
existence,  or  perhaps  I  should  say,  that  no 
machinery  has  been  set  in  motion  which 
would  serve  as  a  channel  through  which 
the  results  of  scientifie  experiments  in 
agronomical  theories  could  be  made 
available  to  the  public,  or  by  which 
systematic  investigations  could  be  carried 
on.  It  is  obvious  that  agricultural 
^d  horticultural  societies  do  not,  and, 
from  the  nature  of  their  constitution, 
cannot  enter  into  the  minute  and  patient 
study  of  many  matters  which  neverthe- 
less are  likely  to  have  a  very  practical 
bearing  upon  the  industries  which  they 
represent.  It  is  therefore  with  this  idea 
that  I  crave  the  indulgence  of  the  mem- 
bers of  this  society  while  I  plead  for  the 
formation  of  a  section  which  would  deal 
with  agriculture  in  all  its  branches,  and 
especially  with  those  subjects  which 
directly  concern  its  economic  and  com- 
mercial progress.  I  would  point  out  that 
at  the  present  time,  though  there  is  a 
large  amount  of  experimental  work  being 
carried  on,  there  is  practically  no  record 
being  kept  of  such  discoveries  or  in- 
vestigations, and  that  therefore  the  State  at 
large  gains  little  or  nothing  from  them. 
Experiments  conducted  singly  and 
spasmodically  lose  much  of  their  value ; 
whereas  if  submitted  to  comparison  with 
the  labors  of  others,  they  assume  an 
importance  and  interest  which  would  be 
unattainable  in  any  other  way.  I  do  not 
think  that  it  will  be  disputed  that  there 
are  many  matters  which  are  at  the 
present  time  altogether  neglected  or 
unnoticed,  the  better  knowledge  of  which 
might  have  a  material  effect  on  the  indus- 
trial and  commercial  prosperity  of  the  State. 
May  I  be  allowed  to  instance  a  few  of 
them  ?  Taking  the  branch  of  agronomical 
work  in  which  I  am  personally  most 
interested-  that  of  horticulture — I  would 
call  attention  to  the  desirability  of  estab- 
lishing some  recognised  system  of  nomen- 
clature for  our  fruits.  It  must  be  obvious 
to  everyone  that  the  present  confusion  is 
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mischievoiiB    and    misleading.    I   know 
that  many  people  imagine  that  it  maices 
little  or  no  difiference  whether  a  icait  is 
.  called  by  different  names,  and    so    they 
make  no  effort  to  arrive  at  any  finality  in 
the  matter.    A  little  consideration  will, 
however,  show  that  not  only  is  such  con- 
fusion discreditable  to  us,  in  view  of  the 
importance  of  the  fruit  industry,  but  that 
it  also  results   in    direct  injury   to  the 
growers  and  shippers.    I  am  aware  that 
this  fact  has  been  denied  and  the  possible 
injury  questioned,  but  I  have  had  many 
proofs  of  the  correotness    of   my  conten- 
tion.   I  can  rectll  instances  of   growers 
sending  the  same  kind  of   fruit  by   the 
same  steamer,  under  two  different  names, 
and  obtaining  higher  prices  for  one  portion 
of  their  consignment  than  they  did  for  the 
other.    I  can  further  refer  to  the  case  of 
growers  who  have  sent  to    some   of   the 
other  States  for  their  trees,  and  who  have 
received  altogether  different  varieties  from 
those  they  had  ordered,  simply  because 
they  had  given  a  different  name  to  that  by 
which    the    fruit   was   known     to     the 
nurseryman.      There    is    a   still     more 
weighty  reason  why  we  should  endeavor 
to  have  a  uniform    system   of  nomencla- 
ture.   It  is  nowadays  recognised  on  all . 
sides  that  the  aid   of   scientific   expert 
knowledge  is  a  necessity  in  many  of  the 
operations  of  fruitgrowing.    We  have  to 
depend  on  such  knowledge  for   the   pre- 
paration of  the  various  formulse  which  are 
used  in  spraying,  or  in  directing  us  to  the 
best  and    most   eoonomieal    methods  of 
applying    manures.    It  has  already  hap- 
pened    more      than      once      to      my 
own    knowledge,     that     valuable     in- 
formation^ having  special  reference  to  one 
particular  variety  of  fruit  has  been  pub- 
lished by  the  fruit  experts  of  seme  of  the 
other  States,  but  this  information    has 
proved  either  misleading  or  of  no  service ; 
because  while  the  experts  were  referring 
to  one  kind,  another  variety  was  under- 
stood by  the  growers  here.     From  eco- 
nomic and  commercial  grounds  alone,  I 
think  it  is  desirable  that  there  should  be  a 
recognised  system  of  nomenclature  estab- 
lished in  tbe  Commonwealth.    There  are, 
however,  other  reasons  of  a  more  abstnse 
nature  which,  I  submit,  would  very  pro- 
perly prove  a  subject   for    scientific  re- 
search.   It  will  be  found  that  fruits  can 
be    classified   under   distinct    heads    or 
groups,  and  that  there  are  characteristic 


features  which  will  enable  the  obsiirver  to 

?lace  them  in  their  proper  order  or  group, 
would  lay  down  the  principle  that,  as 
far   as  mav  be  possible,  the  names    of 
fruits  should  convey  some  idea  of  their 
character  and  quality.     This  is  already 
done  in  .  some  instances,  and  we  look  ior 
the  buttery,  melting  characteristic  in  the 
Beurre  class  of  pears.    Other  names  con- 
vey   some    idea   of    the    locality    from 
which  they  originated.    All  this  may  be 
very  proper,  but  to  crowd  our  fruit  cata- 
logues with  the  thousand  and  one  syno- 
nyms, many  of  which  are  meaningless  and 
absurd,  is  surely  not  a  desirable  course  to 
adopt.    As  an  instance  of  what  I  mean,  I 
was  called  upon  to  judge  some  fruit  at  one 
of  the  principal  shows  on  the  North- West 
Ooast,  and  amongst  other  exhibits  there 
were  three  plates  of  apples  which  were 
entered  by  the  names  of  Dolly,  Molly,  and 
Polly.    This  is  an  extreme  case,  I  admit, 
but  such  incongruities  are  not  so  rare  as 
might  be  supposed.    I  should  like  to  oee 
the  work  of  dassifymg  and  naming  our 
fruits  carried  out  on  some  distinctly  scien- 
tific and  commonsense  basis,  and  I  am 
convinced  that  when  this  is  properly  done 
it    will  be  found  to  have  an  important 
economic  value  to  the  fruitgrower.   With- 
out wearying  you  with  details,  it  miglit 
be      interesting      to     draw      attention 
to    one    of     the     modes      in      which 
this     inquiry       should      be      pursued. 
Botanical  classification  is  determined  very 
considerably  by  the  various  processes  of 
fructification,  and   in    describing   fruits 
tnemselves  the  formation  of  the  ovaiy  or 
seed  vessels  forms  the  starting  point  of  our 
investigations.     The  variations,  however, 
are  in  many  cases  not  so  obvious  as  nsight 
be  imagined,  and  it  is  necessary  to  sub- 
mit the  fruit  to  close  and  careful  examine* 
tion,  before  it  is  possible  to  discover  dis- 
tinctive points  of  difference.    With  some 
fruits  this  is  comparatively  a  simply  pro- 
cess, but    with    others  it  has  yet  to  be 
ascertained  whether  they  can  be  classified 
by  any    system,    which   will    be    suffi* 
cientlv  invariable  to  prove  satisfactory  and 
reliable.    In  the  case  of  pears,  no  syalism 
has,  up  te  the  present  time,  been  found 
which  can  be  relied  on,  for  none  of  the 
principal  structural  features  of  this  fruit 
are  invariable.     From  the  same  tree — 
even  from  the  same  branch— fruits  can  be 
obtained  which  differ  so  completely  from 
one  another  that  no  reliance  can  be  placed 
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on  any  syitam  of  nomenclatore  'which  it 
bated  on  lh«   internal  eimetore  of  the 
f  rait.    I  do  not  tay  that  some  iyetem  will 
never  be  diecovered,  for  I  believe  that 
we  shall  sooner  or  later  find  some  method 
bv  whieh  we  shall  be  able  to  leparate  and 
eiassify  all  the    varioas     species     and 
genera.  With  apples  it  is  different.  Thanks 
so  the  oarelnl  and  long-extended  researches 
of  such    eminent  pomologists   as  Diel, 
Doohnahl,  and  tha  veteran,  Dr  Hogg,  It 
kas  been  discovered  that  there  are  certain 
variations  in  the  structural  form  of  the 
ovary  which  are  sufficiently  marked  and 
constant  to  enable  a  system  of  nomencla- 
ture to   be  based   upon  them.     I  will 
briefly  describe  the  process  of  identifloa- 
iion.    On  cutting  an  apple  in  halves  from 
top  to  bottom  it  will  be  noticed  that  there 
Is  an  opening  from  the  crown  or  flower 
end    M    the    fruit    extending     towards 
the  core,  and  that  this  opening,  or  tube 
as    it    is  termed,  is  shaped  either   like 
a    funnel,    or     else     is     conical.      At 
various   positions  on    the   sides  of  this 
opening  will  be  found  the  atrophied  re* 
mains  of  the  stamens,  which  are  on  the 
inside  of  the  tube,  while  on  the  outside  of 
the  tube  will  be  teen  the  remaint  of  the 
tepalt  or  flower.    Patient   retearch    hat 
shown      that    thete    characterittiot  are 
sufficiently    invariable     to    enable    the 
pomologitt     to     teparate    the   different 
varietietof  apples  into  distinct  classes, 
such  as  :  Apples  with  a  funnel-shaped 
tube,    end    apples  with  a  conical  tube. 
These  may  again  be  sub-divided  into  three 
classes,    viz  :  —  Apples    with    marginal 
stamens  ;  apples  with  median  stamens  ; 
and  apples  with  basal  stamens.    There 
are   also   other   differences   of  structure 
which    are  sufficiently  oonstant  in  each 
variety  to  enable  a  reliable  classification  to 
be  made.    Turning   to    another  subject, 
which,  as   far  as  1  am  aware,  has  been 
completely  overlooked  by  our  orcbardists 
— ^I  refer  to  tlie  pollination  of  fruit  trees — 
I  would  point  out  the  great  importance 
which  this  process  of  nature  is  to  the 
fruitgrower.    It  is  the  answer  to  the  often- 
repeated  question,  **  Why  do  not  my  trees 
bear   better  ? '    Fruitgrowers    have  long 
known,  though   they  may   never    have 
tried    to     discover     the    reason    why, 
that    certain    varieties    of     fruits     are 
less  fertile  than  others.    It  is,  however, 
now  recognised  by  experts  that  there  is  a 
simple  reason  for   suoh  infertilicy,    and 


that  many  fruits  Kre  practicalfy  self- 
sterile.  What  I  mean  is,  that  it  has  been 
proved  that  some  fruits  ,  are  almost 
entirely  incapable  of  being' fertilised  by 
their  own  pollen,  and  require  cross- 
fertilisation  oefore  they  can  become 
fruitful.  This  is  a  very  interesting  ques- 
tion, and  presents  some  striking  features. 
It  has  been  proved  to  demonstration  that 
certain  fruits  should  never,  as  is  ordinarily 
the  ease,  be  planted  in  blocks  together.  I 
need  no2  point  out  how  important  such  a 
question  is  to  anyone  who  intends  to 
plant  out  a  new  orchard.  It  is  probabls 
that  all  our  fruits  would  be  improved  by 
i^ording   them   the    fullest    change   of 

Sollen  that  can  be  obtained.    Thu  can 
e  easily  effected  by  alternating  rows  of 
dififerent  kinds,  and  without  adding  very 
materially  to  the  difficulties  of   picking 
and  separating  the  varieties.    To  show 
how  real  the  advantage  is  which  may  be 
gained  by  adopting  this  course,  I  may 
mention  the  case  of  a  large  pear  orohara 
at  San  Jose,  ip  California,  which  contained 
4000  Bartlett,  or,  as  we  know  them  here, 
Williams*8  Bon  Chretien  pear  trees.    For 
tome  years  this  orchard  was  absolutely 
unproductive,  but  when   the   owner,  in 
despair,  cut    down    alternate   rows   and 
regrafted  them  with  other  kinds,  imme« 
diately  the  fruit  began  to  set,  and  he  has 
obtained  a  good  yield  ever  since.    Long 
before  I  had  heard  of  this  and   similar 
experiments,    my     attention    had  been 
drawn  to  the  subject,  and  as  far  back  as 
1889, 1  began  to  make  a  series  of  experi<> 
ments,  which,  to   my   mind,  were  con- 
clusive.   As  I  believe  they  afford  a  com- 
plete  proof   of     the    contention    I    am 
making,   that  certain  kinds  of  fruit  are 
naturslly  more  or  less  self -sterile,  I  will 
briefly  describe  them.    I  took  a  series  of 
82  blossoms    of  the  Winter  Nells  pear, 
one  of  the  shyest  bearers  we  have,  and  foir 
a    number   of   years    in    succession,    I 
fertilised    the    blossoms— one-half    with 
pollen  from    the    same  cluster  of  bods 
or    from  the    same     tree    or    variety, 
while    the   other   half    I   cross  fertilised 
with  pollen   from    some   other    variety, 
whieh     was     generally     that     of    the 
Napoleon  or  Vicar  of  Winkfield.     The 
results  of  these  experiments  for  the  first 
three  years  were  as  follows :— Out  of  16 
Winter    Nelis   blossoms,  fertilised   With 
Winter  Nelis  poUeu,  on  an  average  only 
one    fruit  set ;   out  of  16  Winter  Nelis 
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bloisoms,  fertilised  with  Napoleon  pollen, 
on  an  average  15  out  of  the  16  set  their 
fruits.  I  have  since  then  repeated  this 
experiment  with  almost  precisely  similar 
results,  and  I  can  also  point  to  several 
living  examples  of  trees,  that  were  pre* 
vionuy  ii^ertile,  now  bearing  good  crops, 
owing  to  a  portion  of  them  liaving  been 
grafted  with  scions  from  another  variety. 
The  most  striking  instance  of  the  suooass- 
ful  results  of  orossfertilisation  is  lo  be 
seen  in  the  orchard  of  Mr  Eoeleston,  •n 
the  Bridport  road,  near  Scottsdale.  This 
gentleman  has  systematically  grafted  a 
portion  of  each  tree  with  scions  of  another 
variety,  selecting  in  preference  sorts 
which  ripen  with  pollen  about  the  same 
time.  The  results  of  this  treatment  have 
been  in  every  way  satisfactory.  Without 
unduly  taxing  your  patience,  I  should 
like  to  mention  that,  as  the  period  during 
which  such  experiments  can  be  carried  on 
is  extremely  limited,  there  is  all  the  more 
reason  why  we  should  enlist  as  many 
observers  as  possible.  A  blossom  which 
expands,  say,  at  7  o*olock  in'^the  morning 
is  fertilised,  and  has  begun  to  contract  by 
10  at  the  latest,  when,  ot  course,  nothing 
more  can  be  done  in  the  way  of  experi- 
ment. I  will  not  attempt  to  detail  any 
more  of  the  subjects  which  I  consider 
should  engage  the  attention  of  observers, 
beyond  remarking  how  little  notice  has 
been  paid  to  the  first  principles  of  success* 
ful  manuring.  The  elementary  idea  of 
returning  back  to  the  soil  that  which  has 
been  extracted  from  it  never  seems  to 
enter  into  the  minds  of  many  of  those 
who  year  by  year  expend  large  sums  in 
applying  manures,  which  in  some  in- 
stances are  inapproptiate  end  unneces* 
aary,  while  the  actual  wants  of 
the  trees  are  unconsidered.  It 
would  be  of  immense  value  to  the 
orchardist  if  we  knew  more  definitely  the 
exact  proportions  of  the  manorial  sub- 
stances which  are  exhausted  year  by  year 
by  an  average  crop  of  fruit.  No  chemical 
analysis  of  the  soil  will  tell  us  what 
amount  of  plant  food  is  available  to  the 
trees,  for  the  chemist  extracts  by  his  acids 
in  a  few  moments  that  which  it  may  take 
the  trees  years  to  procure  naturally  in  a 
soluble  condition.  Before  I  dose  I 
should  like  to  refer  to  one  more  subject 
aLoat  which  we  practically  know  nothing, 
but  which  must  exercise  a  very   marked 


influence  on  the  vitality  and  vigor  of  ot 
trees.  I  allude  to  the  relation  bcftwi 
stock  and  scion.  We  know  that  the 
suit  of  grafting  is  to  perpetuate  tJ 
variety  from  which  the  boion  has 
taken,  but  we  do  not  yet  understand  how{ 
far  the  scion  is  iniuenced  by  the  stool 
That  it  has  an  influence  there  is  not  the 
least  doubt,  and  it  has  been  shown  that 
by  continued  grafting  and  regrafting  on 
stocks  of  an  early  or  late  variety  the 
season  of  a  fruit  can  be  either  hastened 
or  retarded.  The  only  authority  on  Ihii 
subject  that  I  know  of  is  the  celebrated 
animal  artist,  Mr  Harrison  Weir,  who  has 
for  upwards  of  thirty  >ears  been  carrying 
on  experiments  which  have  proved  beyond 
question  that  the  influence  of  the  stock  on 
the  scion  is  more  important  than  is  gene- 
rally iuppesed.  The  eommon  idea  of 
grafting  is  that  it  makes  no  difference 
what  kind  of  stock  is  used  so  long  as  we 
can  get  the  scion  to  take.  I  need  only 
instance  one  ease  to  show  the  fallacy  of 
this  idea.  The  Kentish  cherry  stock  u 
frequently  employed  as  a  stock  fer  graft- 
ing ;  those  who  have  so  used  it  must  have 
noticed  that,  while  the  scion  grows  freely 
the  stock  does  not  keep  pace  with  it,  so 
that  it  is  no  uncommon  occurrence  to 
find  the  scion  above  the  graft  fully  three 
or  four  times  the  circumference  of  the 
stock  below.  I  submit  that  in  this  direc- 
tion there  is  scope  for  further  investiga- 
tion. 1  could  go  on  enumerating  many 
other  subjects  which  are  not  only  inter 
estiog  in  themselves,  but  which  both 
directly  and  indirectly  would  have  an  im- 
portant economic  value  to  the  fmitgrowen 
I  have  said  enough,  I  trust,  to  show  that* 
in  one  branch  of  agronomical  work  alone« 
there  is  a  wide  scope  for  systematic  and 
careful  reseat  eh  and  investigation.  The 
ordinary  farmer  or  fruitgrower  has  not 
the  time,  nor  in  some  instances  the 
facilities,  for  conducting  experimental 
work,  and  it  is  therefore  to  my  mind 
necessary  that  this  should  be  carried  out 
by  those  who  have  more  leisure,  and  who 
have  better  opportunities  for  conducting 
such  investigations.  I  am  convinced  tb*& 
if  the  members  of  the  Boyal  Soeiety  see 
fit  to  establish  a  section  to  deal  with 
matters  such  as  those  I  have  referred  to, 
very  great  good  might  be  effected,  both 
from  a  scientific  as  well  as  an  economic 
point  of  view. 


OHABiLOTBBIBTIO     PLANTS    OF    KBTTBRING  AND    ITS 
IMMEDIATE  VICINITY. 


[Bt  B.  M.  Johk8T«n,  F.B.B.1 
Bead  Angatt  llfth,  1903. 


The  following  it  a  elaMifiad  liat  of 
pl«nta  eoUaetod  within  Uie  limifti  of  ftho 
township  of  Kellering  in  tho  month  of 
Novomber,  1901i  Tha  graatar  part  of  tha 
ahmba  and  harba  wara  in  flowar,  and  tha 
eollaction,  although  far  from  oomplata, 
may  be  regarded  aa  apeoiaMy  repreaenting 
libe  oharaoteriatic  flora  of  this  baantifal 
aeaaide  looality. 

It  ia  hoped  that  the  publioation  of  this 
list  of  the  oharaoteristic  plants  of  Ketter* 
ing  will  induce  lovers  of  ootany  elsewhere 
to  prepare  similar  lists,  and  thus  extend 
our  Imowledge  of  the  distribution  of  the 
interesting  flora  of  this  island. 

SYSTEMATIC  LIST  OF  PLANTS. 

ORDBR  DILLBMIJB. 

Hibbertia  billardieri,  MuaU.:  CUmbing 
Hibbertia. 

Hibbertia  aerpiUifoUa.  Br.:  Yellow 
Thyme. 

ORDIR  VIOLBJB. 

IHola  hederaoea,  Lab.:  White  Violet. 

ORORR  PITTOSFORRiB. 

Billardiera  longiflora,  Lab.:  Purple 
Berry. 

ORDRR    POLTGALUB. 

Comaaperma  Tolubilo,  Lab.:  Blua 
Creeper. 

Comesperma  retusum,  Lab. :  Purple 
broom. 

ORDRR  TRRMANDRRA. 

Tetratheoa  pilosa,  Lab.:  Purple  heath. 

ORDRR    HTPBRICRiE. 

Hyperioum  japonicum,  Thub.,  St. 
John's  Wort. 

ORDRR    LZNRA. 

Linum  marg^nale,  Cnnn.  :  Native 
Flax. 

ORDRR  aBRAKIACBA. 

Oxalis  corniculata,  L.:  Yellow  oxalls. 
Eriostemon    virgatus,    Cunn. :    Dwarf 
Wax  Flower. 


ORDRR  aTAcntouaiA. 

Staokhousia  linarisafolia,  Cunn. :  Nattvf 
mignonette. 

ORDRR  RHAMNRJB. 

Pomaderris  apetela,  Lab.:  Bastard 
Dogwood. 

ORDRR  LROUMIKOSRiB. 

Daviesia  ulioina,  Br.:  Spiny  Native 
Hop. 

Pultenssa  diffusa,  H. :  Native  Gorae. 

Pultenaa  daphnoides,  Wend. :  Wedge- 
leaved  Pulteneea. 

BosaiaBa  riparia,  Br. :  Leafleas  Pea. 

Aoacia  penninervis,  Sieb. :  Willow- 
leaved  Aoaeia. 

Aeaoia  myrtifolia :  Myrtle  Aoaeia. 

Aoacia  discolor,  Wild. :  Biver  Wattle. 

Aoaoia  deourrens,  Wild. :  Blaok  Wattle. 

Aoacia  melanoxylon,  Br. :  Blackwood, 
Lifthtwood. 

Aoaeia  dealbata,  Link. :  Silver  Wattle. 

ORDRR  8ANOUI80RBRA. 

Accena  sanguisorbsee,  Vahl. :  Bidgee* 
Widgee. 

ORDRR  SAXIFRAORiE. 

Bauera  rubioides,  Andr.:  Native]  Bose. 

ORDRR  DR08RRAORJB. 

Drosera     aurioulata,    Back:   Sundew. 
Droaera  peltat*,  Sm.:  Fringed  Sundew. 

ORDRR  MVRTACRJE. 

BaeokiR  diffoaa,  Sieb.:  *'  Pretty  Becky.*' 

Leptospermum  sooparium,  Frst.,  shasp- 
leaved  Tea  Tree. 

Leptospermum  lanigerum,  Sm.:  Downy 
flowering  Tea  Tree. 

Callistemon  salignus,  D.O.:  Yellow 
Bottle  brush. 

Euoalpytus  amygdalina,  Lab.:  Pepper- 
mint Gum. 

Eucalyptus  regnans,  L'Her.:  Swamp 
Gum. 

Eucalptus  globulus,  Lab.:  Blue  Gum. 

Eucalyptus   aoervula,  H  :  Bed  Gum. 
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ORDSB   OOMPOSITJE. 

Olearift  (Aster)  lepidophylla,  B.;  Tisy- 
leaved  Daisy  Bhrnb. 

Olearia  (Aster)  viBCoea :  Dwarf  Mask 
Tree. 

Olearia  (Alter)  floribnndai  B. :  Dwarf 
Musk  Tree. 

Olearia  (Aster)  stellulata,  D.G.:  Daisy 
Tree. 

Braohyoome  deoipiens,  Hk. :  Native 
Taisy, 

Cassinia  aoaleata,  Br. 

Heliohrysum  soorpoidles,  Lab. :  Yellow 
Everlasting, 

Heliohyrsum  dealbatam,  Lab.  :  White 
Everlasting^ 

Bedfordia  salioina,  D.C. :  Dogwood. 

ORDIB  STTLIDBA. 

Stylidom  graminifoliom,  Swz. :  Trigger 
Plant. 

OBDIB  OAMPANULBA. 

Wahlenbergia  gracilis  D.O. :  Bine  BeU. 

OBDBB  GOODBMUOBJS. 

Ooodenla  genioulata,  Lab. :  Bilky- 
■temmed  Native  Primrose. 

Goodenia  elongata,  Lab.:  Smooth* 
stemmed  Native  Primrose. 

Goodenia  ovata,  Sm.  :  Shrubby 
Goodenia,  Parrots' food. 

OBDBB    EPACBIDBJE. 

Astroloma  humifusum,  Br. :  Native 
•Cranberry. 

Leucopogon  eriooides,  Br.:  White- 
beard. 

Lissanthe  strigosa,  Br.:  Little  Peaoh- 
berry. 

Epaoris  impressa,  Lab. :  Pink  and 
White  Heath. 

Epaoris  exserta,  Br. :  White  Heath 

Epaoris  langninosa  :  Native  Booket. 

Sprengelia  inoarnata,  Sm.,  Spiny- 
whorled  Heath. 


OBDBB  OBNTIANBA. 

Frst. : 


Gentiana    saxosa, 
Gentian. 


Mountain 


OBDBB    6CB0PHULABIACBA- 

Euphrasia  brownii,  Muell. :  Eyebrfght. 

OBDBB  LABIATJS. 

Westringia      rosmariniformis,      Sm. : 
Dwarf  Native  Lilfto. 


OBDBB  POLTGOKBA. 

Muehlenbeokia  adpressa,  Meisn. :  Mao- 
quarie  Harbor  vine. 

OBDBB  LJLUBACBJB. 

Oassytha  glabella,  Br. :  Wire-grass. 
Oassycha    pubesoens,      Br.  :     Native 
Mistletoe. 

OBDBB  THTMBLBJB. 

Pimelea     linifolia,       Sm.  :     Bed-eap 
pimelea. 
Pimelea  humilis,  Br. :  Native  Clover. 
Pimilea  nivea^  Lab. :  Cotton  Shrub. 

OBDBB  PBOTBACB£. 

Hakea  microcarpa,  Br.  :  Dwarf  fruited 
Native  Pear. 

Lomatia  tinctoria,  Br. :  Honey-soented 
Guitar  Plant. 

Banksia  marginata,  Gav. :  Honey- 
suckle. 

OBDBB  OASUABIKBiB. 

Casuarina  suberosa,  Otto. :  He-oak. 

OBBBB  8ANTALBJB. 

Leptomeria  billardieri.  Br.:  Nativo 
Currant. 

Exocarpus  oupressiformis,Lab. :  Nativo 
Cherry  Tree. 

OBDBB  OBOHIDBf  . 

Gastredia  sesamoides,  Br.:  Native 
Potato. 

Mioortis  porrifolia,  Spreng.  :  Ghreen- 
grassy  Orchid. 

Chiloglottis  gnnnil,  Llnd. :  Ant  Orchis. 

Caladenia  puiohorrim»,  Moeli :    spider 
rchis. 

Caladenia  snavolens,  Bsioh.: 

Caladenia  oarnea,  Br.:  Tiny  Pink  Cala- 
denia. 

Thelmitra  ixiedei  Swi. :  Purple- spotted 
Native  hyacinth. 

Thelmitra  longifolia,  Frst.:  Native 
Hyacinth. 

Prasophyllum  brevilabre,  H.:  Pink-lipped 
Ply  Orchis. 

OBDBB   IBIDBilS. 

Diplarrhena  morsea,  Lab.:  White  Iris. 
Patersonia  glauca,  Br.:  Purple  Iris. 

OBDBB     HTPOZIDBJB. 

Hypoxis  glabella,  Br.:  Yellow  Hypoxii 
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idra  oastpitOM,  Br.:  Little  Tellow 


OBDIB    LZLUOUS. 

DUnella  longifolia,  Br.;  Blue  Berry. 

Arthropodinm  panicnlatnm,  Br.; Fumy- 
stemmed  '*  Chernr-pie." 

Chameieilla  (C»eia)corymboee,  Mnell.; 
Dwarf  Bine  Lily. 

Thysanotme  patenoni,  Br.:  Little  Twin- 
ing Bar  LUy, 

Star*  jjuy. 

OSDnR    XTBIDBS. 

Xyrie  operonlata,  Lab.:  Flowering 
Baih. 

OBDEB  JUNGBJB. 

Xerotes  longifolia,  Br.:  Bagg. 

OBDBB  OTPBBACBiB. 

GynmoeohflBnus  ipherooephalne,  H.: 
Bntton-grase. 

Gladinm  psittaoomm,  Muell.:  Onttiag- 
graee. 


FILI08S. 

OBDBB   POLTPODBJB. 

Lomaria  dieeolor,  Wild  :  Water  Fern. 

Lomaria  eapende,  Wild:    Bnuh-fem. 

Lindeaya  linearie,  Bwz. :  Bog  Maiden- 
Hair  Fem« 

iLdlantnm  ^thiopienm,  L.  Ma.  : 
Maiden-hair, 

Pterie  aqolina,  L. :   Braeken. 

Aipleniam  flabellifolinm,  Obt.:  Fan- 
leaved  Spleenwort. 

Cheilanthes  tennifolia,  Bwz. :  Panley 
Fern. 

Aspidiam  aoaleatam,  Bwz. :  Oat-head 
Fern. 

Aspidinm  oapenee,  Wild :    Hard  Fern. 

Diokeonia  antarotiea,  Lab. :  Tree 
Fern. 

Gleiohenia  oircinata,  Bwz. :  Olimbing 
Zig-zag  Fern. 

Gleiohenia  dioarpa,  Br. ;  Zig*zag  Fern. 


GEOLOGICAL  EXCURSION  TO  PORT  CYGNET 
IN  CONNECTION  WITH  THE  AUSTRALASIAN 
ASSOCIATION  FOR  THE  ADVANCEMENT  OF 
SCIENCE,   1902. 

By    W.    H.    Tw'elvetrkes,    F.G.S., 

Oitrentment  GcvUkjut 


[Read  May  12,  1003.] 

The  interest  attaching  to  the  plexus  of  felspathoid  rocks,  now 
known  to  occui*  at  Port  Cygnet,  led  to  a  flying  visit  being 
paid  to  the  locality  by  members  of  Section  C.  (Geology)  of 
the  Australasian  Association  for  the  Advancement  of  Science, 
in  January,  1902.  The  occurrence  of  this  division  of  eruptive 
rocks  in  Tasmania  is  so  restricted,  and  their  development  is 
exposed  so  instructively,  that  a  brief  account  of  the  excursion 
will  be  interesting  to  others  besides  the  actual  visitors. 

Seventeen  members  took  advantage  of  the  opportunity, 
and  travelled  to  Poi-t  Cygnet  by  one  of  the  Channel  steamers, 
making  the  trip  in  a  few  hours.  A  call  was  made  at 
Kettering,  in  the  D'Entrecasteaux  Channel,  where  Professor 
E.  C.  Hogg  led  the  party  to  an  exposure  of  Permo- Carboni- 
ferous till,  with  glaciated  pebbles.  Oyster  Cove,  where  the 
belt  of  alkali  rocks  comes  through  from  Port  Cygnet,  was 
not  visited,  the  entire  energies  of  the  expedition  being 
reserved  for  the  better  known  area  at  Lovett.  Elasolite 
syenite,  essexite  and  alkali  rocks  with  trachytoidal  ground- 
mass,  occur  at  Oyster  Cove. 

The  assistance  I'endered  to  the  cause  of  Science  by  the 
Hon.  Edward  Mulcahy,  the  then  Minister  of  Lands,  Works, 
and  Mines,  in  lending  the  services  of  the  two  State  geologists, 
was  appreciated  by  the  members  and  duly  acknowledged  at 
the  time.  Despite  the  short  time  at  the  disposal  of  some  of 
the  professors,  who  had  to  return  to  Hobar^b.  to  attend  a 
meeting  of  Council,  the  area  examined  was  considerable,  the 
only  regret  being  that  members  could  not  linger  a  few  days 
longer  at  a  spot  which  it  was  recognised  must  eventually 
become  one  of  classic  interest  to  petrographers. 

As  the  steamer  drew  near  to  the  jetty  at  the  head  of  the  arm 
of  the  Huon,  known  as  Port  Cygnet,  about  a  mile  south  of 
the  township  of  Lovett,  the   scene  was  owned  to  be  highly 
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picturesque.  Wooded  heights  ascend  from  the  water's  edge 
on  each  side,  and  large  fruit  orchards  diversify  the  aspect  of 
the  slopes.  The  view  eastwards  is  shut  in  by  the  hio^h  range 
in  the  backgi*ound,  a  iddge  of  Mesozoic  diabase  (dolerite), 
the  holocrystalline  plagiociase-augite  I'ock,  which  H.  M. 
Johnston  shows,  is  prolonged  south  waitls  fi-om  Mt.  Wellington 
and  apparently  forms  the  axis  of  the  peninsula  which  divides 
the  waters  of  Port  Cygnet  from  the  Channel.  This  high 
ridge  is  flanked  by  Permo- Carboniferous  sandstone  and  mud- 
at-one  on  either  side,  and,  according  to  F.  J.  Ernst,  crosses 
the  zone  of  alkali  rocks  in  their  N.  E.-S. W.  course.  West- 
wards the  same  Penno- Carboniferous  beds  are  found,  also 
broken  through  by  the  elsBolite  syenites,  tinguaites  and  allied 
rocks,  which  the  members  of  the  Section  now  hastened  to 
examine  in  .situ. 

At  the  extreme  head  of  the  arm  the  water  is  shallow,  and 
old  residents  say  that  it  has  receded  considerably  in  recent 
yeara.  The  shores  are  flat,  and  no  good  exposures  of  rock 
are  visible.  The  first  outcrop  of  the  alkali  rocks  is  seen  on 
the  shore,  between  the  two  jetties,  but  a  more  striking 
development  occurs  at,  and  immediately  south  of,  the 
Regatta  ground.  This  point,  the  termination  of  a  projecting 
headland  a  few  hundred  feet  wide,  consists  of  elsBolite-syenite 
with  varieties  of  alkali  and  alkali-quaitz,  syenite  passing  at 
each  margin  into  darker  varieties,  which  have  been  determined 
by  Professor  H.  Rosenbusch,  to  whom  samples  were  submitted 
by  the  Mines  Department,  as  jacupiitingite,  essexite,  and 
nephelinite  (or  monchiquite).  Generally  speaking,  there 
are  no  sharp  divisions  between  the  central  mass  of  light- 
coloared  syenite  and  the  dark  marginal  rocks,  though  well- 
defined  bands  and  veins  of  the  lightei  rock  traverse  the 
other,  sometimes  in  such  profusion  as  to  form  a  meshwork. 
At  other  times  the  most  gradual  variation  is  seen  from  one 
to  the  other,  the  lighter  variety  gix)wing  darker  by  imper- 
ceptible stages.  The  darker  rocks  also  vary  considerably, 
both  in  texture  and  colour.  It  is  impossible  to  resist  the 
conclusion  that  we  are  here  in  the  presence  of  an  example  of 
magmatic  differentiation.  The  leucoci*atic  centi-e  is  eleeolite- 
syenite,  and  the  dark  marginal  rocks  are  differentiated 
products.  Of  the  latter,  the  mica  nephelinite  (containing 
large  crystals  of  biotite)  has  only  been  found  as  scattered 
stones,  but  a  little  excavation  work  would  probably  reveal 
the  bed-rock.  The  locality  is  between  the  Regatta  Box  and 
the  Point.  Professor  Rosenbusch  says  this  rock  is  nepheli- 
nite with  the  habit  of  a  monchiqaite,  to  some  extent  actually 
a  monchiquite  with  a  groundmass  of  nepheline,  instead  of 
analcime  or  glass.     Monchiquite  is  usually  considei-ed  to  be 
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a  i*ock  compofted  of  the  dark  silicates  in  a  groandmass  of 
analcime.  Some  aathors  affirm  the  analcime  to  be  Primary, 
others  believe  it  may  be  the  hydration  product  of  original 
glass. 

I'he  essexite  of  the  Regatta  ground  is  a  dark  dioritic-look- 
ing  rock  found  at  the  water's  edge  below  the  Regatta  Box. 
I  have  also  seen  it  at  Oyster  Cove.  It  consists  of  labradorite 
and  andesine  felspars  +  augite  +  amphibole  with  quartz 
and  iron  oxide.  Although  it  possesses  the  characteristics  of 
its  family,  it  differs,  according  to  Professor  Rosenbusch,  in 
type  from  other  essexites  known  to  him,  and  requires  further 
study. 

The  jacupirangite  (nepheline  +  augite)  is  not  always  so 
intensely  pyroxenic  as  typical  specimens  from  Jacupiranga. 
Professor  Rosenbusch  has,  with  his  usual  kindness,  fur- 
nished me  with  the  following  note  upon  it. 
*  "  It  is  a  highly  pyroxenic  difFerentiation  of  the  elaBolite 
and  alkali  syenites  at  the  Regatta  ground,  Port  Cygnet,  and 
possesses  the  characters  of  the  so-called  jacupirangite  of 
San  Paulo,  in  Brazil,  and  of  Alno,  in  Sweden.  It  would  be 
rather  interesting  to  examine  the  sand  of  any  adjacent  creeks 
which  may  flow  over  the  syenites  with  this  jacupirangite 
facies.  The  interesting  mineral,  Baddeleyite  (Zr  Og)  may 
be  expected  to  occur." 

Further  south  from  this  promontory  a  few  dykes  were 
visited  on  the  shore  of  the  Arm,  (traversing  mudstones  of 
Permo-Carboniferous  age.  One  is  a  green  solysbergite 
porphyry,  its  colour  due  to  aegirine.  It  contains  parallel 
layers  of  porphyritic  tabular  crystals  of  sanidine.  Another 
dyke,  a  little  further  south,  contains  the  new  variety  of 
garnet,  Johnstonotite.  It  is  a  mica  solvsbergite.  Professor 
Rosenbusch  calls  attention  to  an  undetermined  mineral 
which  he  has  observed  in  it.     He  says . — 

"  This  rock  contains  in  small  quantities,  but  widely  dis- 
tributed, a  strongly  refractive,  red,  transparent,  isotropic 
mineral,  which  I  have  noticed  in  many  other  rocks  of  the 
alkali  series,  but  which  I  have  not  been  able  to  determine 
yet.     I  suspect  that  it  belongs  to  the  pyrochlore  group.*' 

The  next  day  the  party  visited  Mount  Livingstone,  one 
mile  N.E.  of  Lovett,  where  large  collections  were  made  of  the 
beautiful  elaeolite  syenite  porphyry,  which  seems  to  form 
the  axis  of  the  hill,  and  can  be  gathered  in  loose  blocks  on  the 
crest.  These  rocks  had  been  previously  designated  phono- 
litic  trachyte  and  nosean  or  hauyne  ti*achyte  by  the  writer, 
but  Professor  Rosenbusch  has  identified  them  as  elaeolite 
syenite  porphyries  with  trachytoid  groundmass.  He  has 
taken  the  trouble  to  accompany  his  identification  with  the 
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foUowincr  I'emarks.  Speaking  of  the  porphyry  with  the 
large' biscuit- like  felspar  crystals  ("magpie*  locally),  he 
pays : — 

"  Large  ciystals  of  orthoclase  with  splendid  cleavage 
parallel  to  P  (001),  M  (010),  and  (101),  a  little  triclinic 
felspar,  a  few  pseudomorphs  of  natrolite  after  nepheline, 
psendomorphs  of  iron  ores  after  nosean  and  biotite  (?)  and 
some  garnets  lie  in  a  very  fine  flaidal  trachytic  groundmass 
of  felspars.  The  pseudomorphs  after  nepheline  are  the  most 
charming  aggregates  of  natrolite  that  I  have  ever  seen, 
except  in  the  tinguaites  from  Alno.  At  the  same  time  it  is 
also  possible  that  .the  original  mineral  was  sodalite.  These 
pseudomorphs  are  also  enclosed  in  the  felspars.  The  rock  is 
strongly  impregnated  with  pyrite.  I  hesitate  only  whether 
to  call  it  an  alkali  syenite  porphyry  or  on  claeolite  syenite 
porphyry.* 

The  pseudomorphs  of  iron  ore  after  nosean  have  been  a 
puzzling  question  for  some  time,  and  I  sent  a  slide  to  Pro- 
fessor Rosenbusch  containing  a  section  of  one  of  them  plainly 
replacing  garnet,  and  suggested  that  garnet  may  have  been 
the  original  mineral  in  all  instances.  The  Professor's  reply 
shows  an  openness  of  mind  which  is  refi'eshing  to  meet 
with  now-a-days.     It  is  as  follows : — 

"  I  agree  with  }t)n  in  referring  the  iron  ore  pseudomorphs 
in  the  slide  which  you  sent  me  to  garnet  (melanite).  At  the 
same  time,  I  am  not  sure  whether  this  holds  good  for  the 
pseupomorphs  in  my  slides.  It  may  possibly  do  so.  The 
difference  in  habit  may  be  due  to  varying  thickness  of  the 
slices.  In  my  slices  the  forms  remind  me  of  nosean  in 
leucitophyres  and  allied  rocks.  Had  I  seen  your  slide  first, 
perhaps  my  interpretation  would  not  have  occurred  to  me.** 

It  may,  therefore,  well  be  that  some  of  these  iron  ore 
pseudomorphs  are  really  after  nosean,  while  others  replace 
garnet.  From  the  fact  that  we  have  undoubted  nepheline  in 
in  this  group  of  rocks,  it  is  likely  that  the  mati-olitic  pseudo- 
morphs are  after  nepheline. 

Closely  allied  with  the  above  is  a  fresh-looking  gameti- 
ferous  porphyry  of  trachytic  aspect,  with  glistening 
phenocrysts  of  sanidine,  and  spotted  in  places  rather 
abundantly  with  small  soft  grey  or  w^hitc  crystals  of 
haiiyne  or  nosean.  Nosean  trachyte  or  phonolite  appeai*ed 
a  convenient  name,  but  Pi-ofessor  Rosenbusch  call  it  a 
melanite-bearing  elaeolite  syenite  porphyiy.     He  writes  ; — 

"  The  felspar  is  fresh  and  like  panidine.  A  few  small 
elaeolites  are  converted  for  tlie  most  part  into  aggregates  of 
natrolite.  The  dark  constituent  is  an  emphibole  with 
tie  =  20°  7 — a  weak,  t  =  b  blue  green,  A  greenish  yellow. 
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The  garnet  is  fresh,  zonal  ly  marked,  highy  idiomorphic,  and 
occurs  not  only  as  phenocrysts,  but  also  as  a  constituent  of 
the  trachytoid  groundmass." 

The  nosean  mineral,  though  plentiful  in  many  specimens 
of  the  rock,  is  rare  in  others,  and  is  sometimes  quite 
absent.  A  suggestion  was  made  to  me  in  Victoria  that 
the  identification  of  the  nosean  might  be  incorrect.  I  felt 
satisfied  that  no  mistake  had  been  made,  and  Professor 
David,  to  whom  I  showed  a  slide,  confirmed  the  reference. 
Professor  Bosenbusch  also  recognised  nosean,  or  haiiyne,  in 
a  slide  which  was  sent  to  him.     He  says : — 

"  Whether  haiiyne  (rich  in  Ca)  or  nosean  (rich  in  Na)  is 
present  cannot  be  determined  without  chemical  investiga- 
tion, but  one  of  these  two  minerals  is  undoubtedly  here." 

I  do  not  know  that  nosean  or  haiiyne  has  been  recorded 
elsewhere  in  Australasia. 

Mount  Mary  is  situate  to  the  west  of  Lovett,  and  a  trip 
made  to  it  disclosed  the  occurrence  of  other  members  of  the 
alkali  series.  The  elaeolite,  or  alkali  syenite  porphyry,  with 
the  biscuit-like  felspar  phenocrysts,  was  seen  at  the  Mount 
Mary  mine,  and  a  little  above  it  the  hillside  was  strewn  with 
stones  of  green  tinguaite,  or  fluidal  tinguaite  porphyry. 
The  summit  is  occupied  by  a  grey  tinguaite  porphyry,  with 
large  glassy  sanidine  felspars,  and  rich  in  fresh-looking 
melanite,  but  poor  in  nepheline.  It  occurs  in  contact  with 
Permo- Carboniferous  sediments,  impregnated  with  pyrites. 
Near  the  summit  are  outcrops  of  the  alkali  syenite 
intrusion,  which  apparently  forma  the  mass  of  the  moun- 
tains. 

On  the  Back  Road,  the  plutonic  rock  is  well  exposed.  With 
respect  to  this  Professor  Bosenbusch  wntes  : — 

"It  consists  of  dull  orthoclase,  fresh  and  beautifully 
zoned  albitic  felspar,  with  basic  margins;  augite  ((:  c  =  A^) 
green  in  colour,  with  occasional  narrow  margins  of  deeper 
tint  passing  over  into  aegirine  augite.  The  rock  belongs  to 
the  alkali  augite  syenites,  though  it  does  not  agree  with 
either  Pulaskite,  Nordmarkite,  Umptekite,  or  Laurvikite, 
Ac. ;  in  fact,  it  does  not  correspond  exactly  with  any  of  the 
numerous  rocks  of  that  series.  According  to  its  dominant 
structui'e,  I  would  call  it  either  an  alkali  syenite  with 
porphyritic  facies,  or  an  alkali  syenite  porphyry  with 
granular  facies." 

The  visit  of  the  membei'S  of  Section  C.  to  Port  Cygnet 
has  proved  of  double  value  to  the  cause  of  geological 
science,  inasmuch  as  it  has  led  to  the  above  remarks  from 
this  great  German  master  of  petrology. 
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These  intrusive  rocks  carry  pyrites,  and  along  the  lines  of 
their  contact  with  the  Penno-Carboiiiferous  sedimentary 
strata  some  silioification  has  taken  place,  accompanied  by  a 
concentration  of  pyrite.  Some  of  the  contact  stone  assays 
5  to  6  ozs.  silver  and  from  |dwt.  to  2  or  3  dwts.  gold  per 
ton.  The  district  has  yielded  abont  3000  ozs.  allnvial  gold, 
most  of  which  was  derived  from  the  small  flats  near 
Lymington. 

The  variations  which  distinguish  the  Port  Cygnet  rocks 
from  alkali  rocks  elsewhere  may  be  appealed  to  in  illus- 
tration of  the  theory  of  petrological  provinces.  They 
cannot  be  exactly  correlated  with  the  known  members  of  the 
series  elsewhere,  and  possibly  new  names  may  be  required 
for  some  of  them. 

The  study  of  the  group  is  not  complete,  and  as  it  pro- 
gresses readjustment  of  the  nomenclature  are  inevitable,  but 
at  present  tne  series  would  be  arranged  as  follows : — 

ALKALI  ROCKS. 

FconUy  1.— Alkali  Granitb. 
Not  represented. 

Family  2.— Alkali  Syenite. 

(a)  Plutonic  representatives  :  — 

1.  Quartz  au^te  syenite :   a  medium-grained,  yellowish 

rock  at  Kegatta  Point  (alkali  felspar  +  augite  + 
quartz). 

2.  Alkali  syenite  at  Regatta  Point  and   on  Back    Road 

(orthoclase  and  albitic  felspar  4-  augite  •\-  amphibole 
with  accessory  biotitp,  quartz,  sphene,  and  apatite). 
Has  frequently  a  porphyritic  facies. 

Family  3.  Elaeolitr  Syenite. 

(fl)  Plutonic  representatives  :— 

1.  Elaeolite  syenite :  coarse  syeuite  rock  at  Regatta  Point, 
and  near  top  of  Mount  Mary  (alkali  felspar  +  elaeo- 
lite -I-  alkaline  pyroxene  +  amphibole).  Contains 
melanite  and  biotite,  also  hydronephelite  after  elaeolite 
[or  sodalite],  and  accessory  sphene  and  apatite. 

(b)  Complementary  and  dyke  representatives : — 

1.  Elaeolite  Syenite  porphyry,  viz  - 

(i.)  The  biscuit  felspar  rock  on  Mount  Livingstone 
and  Mount  Mary  ("Maepie")  [orthoclase 
and  a  little  triclinic  fel-^par  -f  alkaline 
pyroxene  and  amphibole  +  melanite  and  iron 
ore  pseudomorphs  after  uosean  and  earnet 
with  natrolitic  pseudomorphs  after  nepneline 
(or  sodalite)].  Has  a  fluidal  felspathic 
ground  mass. 
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(ii.)  The  nosean  reckon  Mount  Livingstone,  closely 
related  to  the  preceding.  (Sanidine  +  am- 
phibole  4-  alkaline  pyroxene  +  melanite  + 
nosean  or  haiiyne.  Aggregates  of  natrolite 
after  small  crystals  ot  nepheline. 

2.  Mica  solvsber^ite.      Dyke    on   beach   one  mile  south 

of  Regatta    Point :    (orthoclase  and    albite   felspars  ^ 
+  brownish  yellow  mica  +   garnet  4-  a  pyrochlore 
mineral  (?). 

3.  Solvsbergite  porphyry  .  a  little  north  of  the  preceding. 

(Phenocrysts  =  nanidine  -f-  aegirine  and  natrolite 
after  aegirine.  Ground  mass  =  acicular  aegirine  -h 
sanidine  +  analcime  and  a  little  nephelitie. 

4.  Tinguute  porphyry :  On  Mount  Mar^  (Phenocrysts  = 

aegirine  augite  +  melanite  +  sanidine  +  sphene  + 
nepheline.  Groundmass  =  sanidine  +  acicular  J,aegi- 
rine  +  analcime. 

5.  Jacupirangite :  at  Regatta  Point  (nepheline  +  augito.) 

Famihf  4. — Essrxite. 

(a.)  Plutonic  representatives. 

1.  Essexite,  dark,  diori tic-looking  rock  below  the  Regatta 
Box    (Labradorite  and  andesine  felspar  +  augite + 
amphibole  +  quartz). 
Family  5. — Thbralite. 

(a.)   Plutonic  representatives  absent. 

{b,)  Complementary  and  dyke  representatives  :  — 

1.  Mica  nephelinite.  At  Regatta  Point  (Nepheline  + 
augite  +  biotite  +  amphibole  and  accessory]  apatite. 
Has  the  habit  of  a  monchiquite. 

Feanibf  6. — Ijolitb. 

This  is  not  represented,  unless  with  H.  Stanley  Jevons*  we  detach 
jacupirangite  from  the  elaeolite  syenite  fiimily  and  place  it  among 
the  felsparless  ijolites.  Its  tendency  to  variafion  in  mineral  consti- 
tution and  its  usual  intimate  association  with  elaeolite  syenite  incline 
me  to  retain  it  as  a  differentiation  of  that  magma. 

The  alkali  rocks  are  also  found  in  other  parts  of  Tasmania,  and  to 
make  their  enumerations  complete  I  cite  the  additional  localties, 
viz: — 

Family  4. — Essexite. 
(c)  Effusive  representatives  : — 

1.  Trachydolerite :  the  bluffs  at  Table  Cape  and  Circular 

Head  (labradorite  +  augite  +  olivine,  with  analcime 
and  apatite  (and  nepheline  ?). 

2.  Melilite  basalt :  on  the  Shannon  Tier,  at  Sandy  Bay, 

and  near  Rokeby  (melilite  +  olivine  (sometimes  as 
fayalite)  +  augite  +  perofskite. 

*  A  syBtematlc  nomenclature  for  igneous  rocks.  H.  S.  Jevons,  M.A.y 
Geol.  Mag*  1901,  p.  304. 
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Family  6. — Thbralite. 

(c)  Effusive  representatives  : — 

1.  Nephelinite  :  on  the  Shannon  Tier  (nepheline  +  augite). 

2.  Limburgite:    a  dyke  on  the  Emu  Bay  railway,  near 

Burnie  (olivine  -f  augite). 

The  alkali  rocks  form  one  of  the  two  primary  divisions  of  the 
eruptives.  One  division  is  that  comprising  granites,  syenites, 
diorites,  gabbro,  and  the  ultra  basics :  the  other  comprises 
the  nlkali  eruptives.  The  latter,  though  not  so  universally  abun- 
dant as  the  former,  illustrate  a  remarkable  aptitude  for  ditferentia- 
lion  in  the  alkaline  magma:  hence  numerous'  variations  from 
typical  forms  and  increasing  additions  to  thc^  nomenclature.  The 
occurrences  of  Tasmanian  rocks  belonging  to  this  division  are  con- 
sequently of  distinct  interest  to  both  the  petrographer  and  the 
geologist. 


TASMANIA:  PROM  A  MANUFACTURING  AND 
IMMIGRATION  POINT  OF  VIEW,  AND  HER 
NATURAL  ADVANTAGES. 

By  A.  O.  Gbebn, 


(Read  May  12th,  1903.) 

When  we  read  of  twenty  thousand  immigrants  arriving  in 
the  north- wfest  of  Canada  in  a  single  month,  it  seems  hard 
to  account  for  the  very  slow  increase  of  the  population  in 
Tasmania,  especially  when  her  many  advantages  are  con- 
sidered. 

It  is  the  object  of  this  paper  to  enumerate  these  advan- 
tages. In  doing  so,  it  will  be  necessary  to  state  some  things 
that  are  self-evident  to  us ;  but  it  is  good  to  recognise  the 
advantages  of  the  land  we  live  in,  and,  if  the  knowledge  can 
be  communicated  to  others,  it  may  tend  to  the  success  of 
the  object  in  view,  namely,  to  increase  our  present  population 
of  about  one  hundred  and  eighty  thousand  people  very 
considerably. 

Our  small  population  has  been  one  reason  of  our  fewness, 
as  in  the  past,  owing  to  artificial  divisions  among  the  States 
of  what  is  now  the  Commonwealth  of  Australia ;  our  produce 
was  shut  out  from  the  markets  of  the  mainland,  so  that 
practically  we  could  only  deal  with  the  small  population  of 
the  Island.  "  Now  our  local  customers,  owing  to  the  Federa- 
tion of  Australia,  number  nearly  four  millions,  and  a  great 
impulse  has  been  given  to  the  trade  of  the  Island,  which  if 
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taken   advantage   of,   may   lead    to   Tasmania  becoming  a 
mannfacturing  and  distributing  centre  for  Australia. 

Position- 
Tasmania  is  very  favourably  situated  geogi*aphically,  being 
only  a  shoi-t  distance  to  the  south  of  the  mainland  of 
Australia,  and,  roughly,  in  a  central  position  with  regard  to 
the  coast  line  of  that  country.  It  is  also  in  the  direct  line 
between  New  Zealand  and  South  Africa.  Its  shore  line  is 
considerably  broken  by  deep  inlets  of  the  sea,  and  the 
greater  part  of  the  country  is  near  water  can-iage,  thus 
bringing  the  markets  of  the  world  within  easy  reach,  at  a 
small  cost  for  carriage. 

Climate  and  Soil- 

The  climate  is  equable  and  temperate,  and  the  rainfall  is 
regular,  so  that  extxemes  of  drought  and  heavy  floods  are 
unknown  ;  in  favoured  situations  oranges  and  lemons  can  be 
ripened  in  the  open  air ;  geranium  hedges  are  common,  and 
snow  only  lies  in  the  elevated  districts.  The  days  are 
usually  bright  and  pleasant,  and  the  nifphts,  even  in  the 
hottest  summer,  are  cool  and  bracing. 

The  central  parts  of  the  Island  are  at  an  elevation  of  1000 
to  3000  feet,  and  it  is  easy  to  get  a  considerable  change  of 
climate  by  ti*avelling  a  short,  distance.  Upon  these  upland 
districts  are  large  lakes,  supplying  quickly  falling  streams, 
fix)m  which  ample  power  can  be  obtained. 

Soil. — The  soil  is  of  good  average  fertility,  and  in  some 
districts  exceptionally  fertile.  The  average  crop  for  the 
Island  is  over  20  bushels  of  wheat  to  the  acre,  and  5  tons  of 
potatoes.  In  some  districts  the  average  is  considerably 
higher,  and  potato  crops  of  12  tons  to  the  acre  are  not 
uncommon.  In  well-managed  oi-chards  three  to  five  hundred 
bushels  of  apples  are  picked  per  acre. 
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Advantages. 

The  present  year  is  the  one  hundredth  since  Tasmania  was 
first  colonised,  and  on  every  side  there  are  indications  that 
in  the  near  future  Tasmania  will  become  one  of  the  most 
prosperous  States  of  the  Empire.  The  towns,  though  small, 
have  most  of  the  conveniences  of  large  European  cities,  in 
the  way  of  water  supply,  well-paved  streets,  good  buildings, 
telegraphs,  telephones,  gas,  electric  light,  and  electric  trams. 
The  country  districts  are  connected  wuth  the  ports  by  lines 
of  railway,  and  good  macadamised  roads ;  the  country  has 
been  opened.  The  effect  of  climate  and  soil  on  the  growth 
of  crops  and  the  rearing  of  cattle  and  sheep  is  well  known. 
The  method  of  dealing  wuth  fungi  and  insects  inimical  to 
cultivateTi  crop»  has  been  put  upon  the  solid  basis  of  experi- 
ence, and  there  is  every  prospect  of  remunerative  employ- 
ment for  a  very  much  larger  population  than  Tasmania  lias 
at  present.  While  Victoria  was  passing  through  the  first 
excitement  of  the  |»old  diggings,  Tasmania  supplied  a  very 
lar«re  portion  of  the  food  of  that  colony,  and,  owing  to  the 
facilities  of  \^ater  carriage,  can  still  place  produce  in  Mel- 
bourne and  in  other  capital  cities  of  Australia  at  a  flower 
rate  for  freight  than  mainland  districts  that  are  very  much 
nearer  to  those  capitals. 

The  advantages  of  the  climate  and  soil  of  Tasmania  have 
been  brought  into  great  prominence  by  the  dry  seasons  that 
have  obtained  upon  the  mainland,  culminating  in  the  severe 
drought  of  last  year,  and  many  mainland  farmers  are  coming 
to  Tasmania  to  farm,  where  the  land  laws  are  liberal,  the 
hoiTors  of  drought,  extremes  of  heat,  and  devastating  floods 
are  unknown,  and  in  many  places  grass  is  green  all  the  year 
round.  Also,  owing  to  her  position,  and  available  water 
power,  and  that  factory  legislation  in  Tasmania  places  less 
restriction  upon  trade  than  other  States  of  the  Common- 
wealth do,  it  is  certain  that  factories  will  be  set  up  in 
Tasmania   in   preference   to   other  parts  of  the  Australian 
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mainland,   and   there   is   already   a   noticeable   increase   of 
activity  in  agi'icnlture,  ti-ade,  and  manufacture. 

Freetrade, — In  the  past  the  transfer  of  pix>dace  was  very 
much  hindered  by  intercolonial  duties,  but  these  are  now  all 
done  away  with. 

Small   Industries. 

It  is  undoubted  that  in  the  first  place  the  prosperity  of 
new  countries  must  depend  largely  upon  agricultui'e, 
especially  upon  what  are  termed  small  industries — industries 
where  profits  are  derived  from  the  economical  working  of  the 
soil,  and  which  enable  large  families  to  live  comfortably  on 
small  acreages.  The  growth  of  fruit  and  potatoes  meets 
this  requirement,  and  thereby  it  is  quite  possible  to  have  a 
population  of  as  much  as  one  to  the  acre.  In  this,  these 
industries  differ  widely  irom  what  until  recent  years  has 
been  the  staple  industry  of  the  State — the  reaHng  of  sheep 
and  export  of  wool.  In  rearing  sheep,  people  strive  for 
loneliness,  so  that  the  sheep  may  not  be  disturbed,  and  in 
many  cases  efforts  are  made  to  keep  population  away ;  but 
with  small  industries  supporting  families  of  ten,  upon  ten  to 
fifty  acres  of  ground,  well  tilled,  it  is  quite  possible  to 
support  a  population  of  one  to  the  acre,  as  subsidiary 
mechanical  industries,  such  as  sawmills,  wheelwrights, 
carpenters,  blacksmiths,  tailors,  shoemakers,  tinsmiths,  case- 
makers,  all  follow,  just  as  water  fills  up  a  hollow. 

Fruit, — During  the  past  twenty  years  the  fruit  export 
industry  has  been  developing,  and  in  1902  fruit  and  jam 
were  exported  to  the  value  of  nearly  £450,000,  being  an 
increase  of  about  30  per  cent,  on  the  preceding  year.  This 
industry  has  been  growing  at  an  increasing  rate  for  some 
years  past,  has  been  the  cause  of  widespread  prosperity, 
gi*eat  increase  in  the  value  of  land,  and  has  brought  several 
trades  to  Tasmania  previously  unknown  in  the  Island. 
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Potatoes. — Potato-growing  has  become  another  large 
industry.  During  last  year  potatoes  were  exported  to  the 
value  of  £325,000.  Both  potato  and  fruit  culture  need 
only  small  capital,  and  small  holdings,  and  the  benefit  from 
them  Is  very  widespread,  tending  more  to  the  general  pros- 
perity than  industries  in  which  only  a  few  are  benefited.. 
They  also  are  bringing  other  industries  in  their  train,  in  the 
canning,  drying,  preserving,  and  packing  for  distant  markets. 

Canning  and  Drying, — These  tirades  of  canning,  pre- 
serving, and  drying  are  as  yet  in  their  infancy,  but  when 
they  are  fully  developed  fluctuations  and  gluts  in  the 
markets  will  be  largely  done  away  with.  There  is  very 
little  done  in  drying  potatoes,  for  which  there  are  splendid 
opportunities. 

Starch. — There  are  no  factories  for  making  stai^ch, 
although  conditions  are  favourable  for  this  industry.  On 
some  occasions,  during  recent  years,  large  quantities  of 
potatoes  that  have  missed  the  market  have  been  spoilt,  thus 
causing  great  loss. 

Spirit. — The  making  of  starch  entails  the  making  of 
spirit,  which  would  be  another  item  of  profit. 

Cider. — Cider  also  could  be  made  very  largely,  and  besides 
being  a  source  of  profit  in  itself  would  help  to  steady  the 
fruit  trade.  Cider  is  made  in  a  small  way  at  pi-esent,  with 
very  fair  success,  but  not  as  a  large  business.  In  some  of 
the  fruitgrowing  districts  in  England,  the  cider  press  comes 
round  to  the  farmers  just  as  the  chaff  cutter,  thresh  inff 
machine,  and  straw  baler  do  here. 

Oats  and  Barley. — The  northern  parts  of  the  Island  ai^e 
especially  suited  for  the  cultivation  of  barley  and  oats,  both 
for  the  home  market  and  for  export.  In  1902  about 
£140,000  worth  of  oats  were  exported. 
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Nopx. — Hops  also  do  well,  and  are  cultivated  successfnlly 
to  a  limited  extent.  The  exports  for  1902  are  valued  at 
about  £33,000.  This  business  could  be  considerably  ex- 
tended. 

J5««r.~ Owing  to  natural  conditions,  better  beer  can  be 
brewed  in  Tasmania  than  in  other  parts  of  the  Common- 
wealth of  Australia. 

Weaving. — Small  beginnings  have  been  successfully  made 
in  the.  weaviYig  of  blankets,  flannel,  and  tweed,  and  in  the 
making  of  biscuits.  Under  the  new  Customs  I'egulations  all 
these  industries  are  likely  to  grow. 

Steam  Communication,^  One  of  the  results  of  the  growth 
of  the  above  industries  has  been  an  increase  in  the  tonnage 
of  steamers  calling  at  the  ports  of  Tasmania,  not  only  from 
the  other  colonies,  but  from  Europe.  The  tonnage  for  1903 
(the  present  year),  entering  the  port  of  Hobart  alone,  is 
estimated  to  reach  about  six  hundred  thousand  tons  net,  or  a 
million  tons  gross.  This  port  is  a  fine  open  sheet  of  water, 
completely  landlocked.  The  wharves,  situated  12  miles 
from  the  sea,  can  berth  the  largest  ocean-going  steamers, 
and  during  the  past  season  single  vessels  have  been  loaded 
\K  ith  up  to  twenty  thoasand  tons  of  cargo,  and  have  left  the 
wharf  without  tixDuble,  drawing  thirty-one  feet  of  water. 
At  present  the  steamers  from  London,  vi&  the  Cape,  to  New 
Zealand  make  Hobart  a  poi-t  of  call ;  also  arrangements  are 
being  made  for  a  new  line  from  New  Zealand  to  the  Cape  ; 
and,  besides  this,  the  P.  and  O.,  Orient,  Pacific,  White  Star, 
Holt's  Blue  Funnel,  and  intercolonial  steamers  of  several 
companies  call  at  various  ports  in  the  island.  The  new  line 
of  steamers  about  to  be  started  from  New  Zealand  to  the 
Cape,  making  Hobart  a  port  of  call,  besides  increasing  the 
facilities  of  transport,  will  be  likely  to  lower  the  cost  of 
living. 
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There  are  prospects  of  several  other  tirades,  that  are  at 
present  minor  industries,  growing,  in  the  near  future,  to  a 
lar^e  volume. 

Butfet*,  Cheese,  and  Poultry, — The  climate  and  soil  of  the 
island  ai'e  exceptionally  good  for  the  production  of  butter, 
cheese,  bacon,  eggs,  and  poultry.  Large  cool  storage  works 
are  being  erected  both  at  Hobart  and  at  Launceston,  and  by 
their  help  there  will  be  every  opportunity  for  developing 
a  large  export  trade  in  these  commodities. 

Fish, — Not  only  do  the  large  lakes  and  rivers  abound 
with  salmon  and  trout,  as  well  as  native  fish  of  several  kinds, 
but  the  sea  round  the  coast,  and  the  estuaries,  are  abundantly 
supplied*  with  fish.  At  present  the  fishing  industry  is 
without  organisation,  and  is  carried  on  upon  a  small  scale. 
Freezing  works  and  cool  storage  are  only  just  being 
established.  Canning,  dryinof,  and  salting  are  also  in  their 
infancy.  Owing  to  the  lack  of  these  conveniences  in  the 
past  little  could  be  done  with  large  catches,  but  fish  of  many 
varieties  are  abundant  upon  the  coast  at  different  times  of 
the,  year ;  and  with  the  advantage  of  cool  storage,  and,  with 
the  development  of  canning  and  salting,  and  the  present 
facilities  of  communication,  there  is  eveiy  probability  that 
the  fish  trade  will  become  a  large  industry.  Now  the  boats 
are  small,  and  the  men  get  a  precarious  livelihood  ;  but  when 
freezing,  salting,  and  canning  are  established  the  effect  will 
be  to  cause  the  industry  to  settle  down  upon  reliable  lines, 
and  there  will  be  no  difficulty  in  preserving  catches  of  any 
size,  and  in  distributing  them  amongst  the  markets  of  the 
world. 

Hides^  Skinsj  and  Leather  were  exported  in  1902  to  the 
value  of  £76,958. 

Rabbits, — A  new  industry  has  been  profitably  established 
this  year  in  the  export  of  rabbits  to  England  foi*  food,  and 
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to  the  end  of  Angnst,  1903.  14,061  crates,  containing  351,525 
rabbits,  have  been  exported,  valued  at  £7323  7«.  9d. 


TlmbePy  Tan  Bai*k|   PerfumeSy  -Ao. 

The  acacia  (known  as  wattle),  a  tree  which  is  common  all 
over  the  Island,  produces  a  bark  rich  in  tannin,  and  would 
well  repay  systematic  cultivation.  The  bark  is  collected  in 
a  somewhat  wasteful  and  primitive  way  from  the  natural 
growth,  but  the  cultivation  of  wattle  in  plantations  is 
unknown,  although  it  is  probable  that  if  systematically 
carried  out  it  would  be  a  veiy  profitable  industry  ;  wattle 
bark  to  the  value  of  £40,000  was  exported  during  1902.  A 
large  extent  of  the  country,  especially  the  eastern  half  of 
the  Island,  where  land  is  to  be  had  at  a  reasonable  price, 
will  grow  wattle  bark  to  advantage.  Flowers  of  many 
kinds  for  perfume  and  honey,  would  do  well ;  fniit  also 
could  be  grown  to  advantage,  and  would  probably  ripen 
earlier  than  in  the  districts  already  planted,  would  realise 
good  prices,  and  would  enable  the  present  output  to  be  very 
largely  exceeded  without  increasing  the  difficulty  of  dispos- 
ing of  the  crop.  The  East  Coast,  though  settled  in  the  early 
days,  has  been  lying  dormant  for  many  years,  but  it  can  be 
recommended  to  persons  wishing  to  acquire  land  which 
would  not  involve  the  very  heavy  labour  of  clearing.  The 
climate  of  the  East  Coasl  is  remarkably  equable  and 
salubrious,  even  for  Tasmania  ;  the  rainfall  is  regular,  and 
the  soil  is  of  good  average  fertility.  The  East  Coast  appears 
an  ideal  place  for  the  production  of  fruit,  honey,  and  per- 
fumes. Neither  honey  nor  perfumes  are  made  as  an 
industry  in  Tasmania,  although  in  other  countries  less 
favourably  situated,  incomes  amounting  individually  to 
thousands  of  pounds  are  made  from  these  industries. 

At  the  present  time  large  districts  in  Tasmania  are  covered 
with  forests,  growing  trees  of  immense  size,  and  there  are 
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c^reat  possibilities  in  the  systematic  development,  not  only  of 
the  timber  tiude,  bat  also  of  the  allied  industnes.  The 
seeds  of  Tasmanian  trees  have  been  planted  all  over  the 
world,  and  it  would  be  safe  to  say  that  there  is  a  larger 
trade  in  utilising  the  timber  g^wn  from  Tasmanian  seed  in 
foreign  countries  than  in  utilising  the  timber  of  the  Island 
itself. 

There  ai'e  also  great  possibilities  in  the  distillation  of  the 
essential  oils  contained  by  a  large  pi*oportion  of  the  leaves 
and  flowers  of  the  Tasmanian  flora.  Of  these  the  oil  of  the 
JSucafyptus  globulus  is  exported,  and  is  known  widely  for 
medicinal  purposes,  and  for  the  making  of  varnish.  Very 
little  is  doi^e  in  the  small  industries,  such  as  brushware, 
cooperage,  hurdles,  baskets,  tool  handles,  walking  sticks. 
The  drying  and  seasoning  of  timber  for  the  better  class  of 
work  by  artificial  means,  the  making  of  potash,  pyroligneous 
acid,  and  wood  pulps,  are  all  untouched.  And  neither  the 
conservation  of  the  forest  nor  the  planting  of  native  or 
foreign  trees  for  profit  is  practised.  There  are  very  large 
possibilities  in  turning  to  account  the  great  forest  wealth 
that  exists  in  Tasmania,  and  when  it  is  thought  that  of  the 
£26,000,000  that  is  paid  annually  in  England  for  imported 
timber  none  is  paid  to  Tasmania,  it  is  evident  that  full 
advantage  has  not  been  taken  of  this .  great  natural  source 
of  wealth. 

In  the  foregoing  especial  stress  has  been  laid  on  the 
number  of  businesses  that  can  be  successfully  carried  on  in 
Tasmania.  In  each  and  all  of  these  businesses  large  capital 
can  be  profitably  invested ;  but  they  have  the  further 
advantage  that  it  is  equally  possible  for  men  of  small  means 
to  make  a  comf citable  income,  and  special  attention  has 
been  called  to  them,  as  they  may  form  the  sources  of  wealth 
for  a  large  resident  population. 
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Pastoral  and  Mlnei^l. 

Another  industry  of  Tasmania  is  the  bi'eeding  of  stud 
sheep  and  the  production  of  wool.  Tasmania,  from  its  cool 
climate  is  capable  of  producing  the  very  finest  sheep,  and  it 
is  a  necessity  that  the  warmer  colonies  should  constantly 
replenish  their  stock  from  a  cool  climate  like  Tasmania,  in 
order  that  the  staple  of  the  wool  may  be  preserved. 
Tasmanian  stud  sheep  are  celebrated  all  over  Australia,  and 
bring  in  large  incomes  to  those  who  carefully  observe  the 
conditions  that  are  required  for  success.  Wool  was  exported 
in  1902  to  the  value  of  over  £263,000. 

The  last  industry  to  be  mentioned  is  the  winning  of 
metals.  Tasmania  is  so  rich  in  so  many  kinds  of  ore  that 
the  Island  has  been  called  a  casket  of  precious  stones.  The 
value  of  mineral  exports  is  about  one  and  three-quarter 
millions  annually,  with  every  prospect  of  an  increase,  both 
by  improved  methods  of  winning  and  the  discovery  of  fresh 
mines ;  as  large  parts  of  the  country,  although  known  to  be 
metal-bearing,  have  never  been  prospected. 

One  of  the  most  promising  industries  for  future  develop- 
ment appears  to  be  the  production  of  ii-on,  as  there  are  large 
deposits  of  haematite  of  great  purity  along  the  North  Coast 
of  the  Island,  with  every  facility  for  working  There 
are  also  deposits  of  magnetite,  with  an  admixture  of 
chromiuni. 

The  value  of  minerals  raised  to  date  is  as  follows  : — 

Gold £4,651,308 

Silver-lead 2,379,279 

Tin 6,612,268 

Copper 4,076,396 

Coal  617,301 

Iron  Ore    13,371 

Wolfiaiu    2157 

Asbestos    251 

£18,352,326 
and  particulars  of  some  mines  are  : — 
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Oold, — The  '•  Tasmania,"  at  Beaconsfield,  was  found  in 
1877,  and  has  crushed  495,895  tons  of  quartz,  yielding 
569,778  ounces  of  ^old.  Paid-up  capital,  £16^,200 ;  divi- 
dends distributed,  £772,072. 

The  "  New  Golden  Gate,"  at  Mathinna,  with  £7890  of 
paid-up  capital,  lias  crushed  218,216  tons  of  quartz,  yielding 
191,357  ounces  of  gold,  and  has  distributed  in  dividends 
£326,400. 

Silver, — The  "  Western,"  at  Zeehan,  capital  paid  up 
£29,600,  has  produced  3,702,912  ounces  of  silver,  and  20,321 
tons  of  lead,  and  has  paid  in  dividends  £102,0(X). 

Tin. — The  ''  Mount  BischofF,"  at  Waratah,  capital  paid  up 
£29,600,  has  distributed  in  diviilends,  since  found  in  1871, 
£1,885,000. 

Copper. — The  *'  Mount  LyelK"  at  Queenstown,  found  in 
1886,  but  not  systematically  worked  till  1893,  has  produced 
46,856  tons  of  blister  copper,  and  has  paid  dividends 
amounting  to  £900,637  ;  capital,  £825,000. 

General. 

The  present  is  a  good  time  to  bring  under  public  notice 
the  many  advantages  possessed  by  Tasmania.  The  benefits 
of  intercolonial  freetrade  are  already  noticeable.  New 
businesses  are  springing  up,  land  is  increasing  in  value,  and 
people  of  other  colonies  are  coming  to  Tasmania.  In  the 
present  days  of  competition  it  is  not  sufficient  to  possess  a 
good  thing,  but  it  is  absolutely  essential  that  the  advantages 
of  this  possession  should  be  made  known.  There  are  so 
many  parts  of  the  world,  less  blessed  than  Tasmania,  with 
large  populations,  hai'dly  able  to  make  a  living,  while  in 
Tasmania  there  is  room  for  a  very  much  larger  population. 
It  should  be  our  endeavour  to  make  known  the  advan- 
tages   possessed    by    Tasmania.      This    subject    has    been 
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mentioned  on  many  occasions,  and  was  especially  refprred  to 
at  our  last  meetinpf.  It  is  not  wise  to  indiscriminately 
invite  all  sorts  of  people  to  come  to  Tasmania,  or  to  any 
other  part  of  the  world.  It  has  also  to  be  borne  in  mind  in 
coming  to  a  new  conntiy  that  new  experience  is  necessary. 
Experience  gained  in  large  communities  or  other  countriea 
may  be  of  value,  but  before  launching  out  in  a  new  country 
it  is  absolutely  essential  to  obtain  a  knowledge  of  local  con- 
ditions. In  agricultural  pursuits,  for  instance,  climate  and 
soil  must  be  thoroughly  understood.  The  assistance  of 
Government  to  new-comers  is  not'  essential.  There  are 
plenty  of  opportunities  in  Tasmania  for  the  new-comer,  who 
is  determined  to  make  his  home  here,  and  to  succeed.  This 
they  will  do  without  assistance,  either  from  the  Government  or 
from  anyone  else.  But  it  appears  eminently  a  thing  that 
the  Government  can  do  through  an  Agent- General  or  other 
means ;  namely,  to  disseminate  reliable  information  as  to  the 
many  advantages  that  Tasmania  possesses — in  position, 
climate,  soil,  water  power,  civilisation,  and  in  growing 
industries.  Streams  of  emigrants  are  going  to  many 
countries  from  England.  Very  few  of  them  are  coming  to 
Tasmania.  In  the  other  colonies,  at  the  present  time, 
many  people  are  looking  for  a  new  home,  undecided  where 
to  go.  From  the  pixjminence  given  to  South  Africa  in  the 
papers  many  have  decided  to  go  there,  who  might  have  come 
to  Tasmania  at  less  risk,  less  expense,  and  with  good  chances 
of  success  had  the  advantages  of  Tasmania  been  more 
widely  known. 

In  closing  I  venture  to  express  a  hope  that  the  discussion, 
on  this  paper  may  lead  to  a  wider  knowledge  of  Tasmania,, 
and  would  suggest,  as  a  further  means  to  the  same  end,  that 
it  would  bo  very  desirable  to  enrich  the  technological  side 
of  our  museum  by  exhibits  of — 

Models  of  fruit,  vegetables,  and  i-oots  ; 

Exhibits  of  cereals,  grasses,  and  hops  ;  and 
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Exhibits  of  biscuits,  bricks,  blankets,  bluey,  candles, 
flannels,  fruit  (dried  and  preserved),  canned  fish,  furs,  furni- 
ture, pottery,  soap,  wood  carving,  and  other  examples  of 
7a«manian  manufactures. 

His  Excellency  Sir  A.  E.  Havelock,  G.C.S.L,  G.C.M.G., 
the  President,  warmly  commended  the  paper,  and  sug- 
gested that  the  discussion  be  commenced  that  evening,  and 
continued  at  a  subsequent  meeting. 


Statistics  for  the  Year  1902. 

Acres. 

Area-  Total    16,778,000 

alienated 4,955,550 

in  crop 276,*239 

in  artificial  loaMos    319,090 

Souls. 

Population  177,077 

£ 

Revenue 890,593 

Public  Debt 9,2»8,863 

External  Trade  6,687,253 

Imports  2,442,745 

Exports  3,244,508 

Pastoral  products 1,273,418 

Mineral             „       1,660,000 

Agricultural     „       1,751,054 

Manufactured  „       1,120,000 

Atwessed  Annual  Value  of  property  1,023,204 

Private  Wealth,  Real   Estate  and  Per- 
sonalty    49,000,000 


NOTES  ON  TASMANIAN  MINERALS. 
By  W.  F.  Pettebd. 


(Read  September  14th,  1903.) 
The  present  paper  records  the  more  recent  results  of  the 
continued  investigation  into  the  mineralogy  of  this  State, 
from  which  it  will  be  found  that  not  only  are  several  unre- 
corded localities  enumerated  for  minerals  which  have  been 
previously  catalogued  in  former  contributions  on  the  sub- 
ject to  this  Society,  but  also  that  not  less  than  13  species  are 
now  added  to  a  remarkably  long  list. 

Two  peculiar  chemical  varieties  of  well-known  sub- 
stances are  for  the  first  time  described,  both  of  which  are 
from  one  locality,  and  owe  their  unique  features  to  a  comr 
mon  cause.  Several  of  the  species  are  of  special  interesib  to 
the  geologist,  and  a  few  are  of  commercial  importance; 
but  it  may  be  needless  to  say  that  mineralogy  deals  with 
a  variety  of  substances  usually  placed  under  that  particular 
branch  of  scientific  investigation,  irrespective  of  their  indi- 
vidual intrinsic  value.  In  fact,  by  far  the  major  portion 
but  interest  the  geologist,  the  chemist,  and  those  in  search 
of  some  of  the  most  beautiful  of  Nature's  treasures. 

So  much  is  now  known  of  the  mineralogy  of  this  State 
that  the  flood  of  discovery  in  this  particular  field  is  without 
doubt  past,  and  it  is  only  by  the  most  strenuous  efforts, 
coupled  with  close  application,  that  additions  to  the  minerals 
already  known  to  occur  can  be  made ;  but,  needless  to  say, 
as  to  peculiarities  of  occurrence  and  chemical  analysis  much 
remains  to  be  done. 

I  have  to  express  my  most  grateful  thanks  to  many 
friends  for  ready  assi^ance  as  in  the  past  and  generous 
donations  of  both  beautiful  and  interesting  material  for  this 
addendum,  as  well  as  for  facilities  for  collecting  and  oppor- 
tunities for  the  examination  of  many  minerals  in  sitti. 

To  Mr.  R.  F.  Waller,  General  Manager  of  the  Magnet 
Silver-mining  Company,  who  is  a  most  enthusiastic 
mineralogist,  I  am  specially  under  obligation,  both  for  col- 
lecting at  his  particular  locality,  as  well  as  for  assistance  in 
the  identification  by  blowpipe  and  other  determinations. 

1   Albite. — {PolysUicate  of  aluminium  and  sodium.) 

In  solid  irregular  milk  white  subtranslucent  compact 
masses,  apparently  of  secondary  origin.  Locality  : 
Heaz^ewood  River. 
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2   Allophane. — (Hydrate  silicate  of  aluminium.) 

Found  as  irregular,  fairly  large  masses,  outwardly 
coated  with  a  pulverulent  white  powdery  substance 
of  secondary  origin.  The  colour  varies  from  pale 
yellow  to  a  much  darker  shade.  The  general  appear- 
ance of  the  mineral  is  remarkably  gum-like.  The 
composition  is  quite  unusual,  but  there  is  little  doubt 
about  the  identification. 
Analysis  by  Mr.  Watson,  of  the  Magnet  Silver-mining 
Company :  — 

Si  O,     =  19  00 

Al,  O^  =  40  40 

Fe,  0,  =     4-70 

Ca  0     =        69 

S  O,      =     1-61 

Ignition  =  33*30 

99-70 


3  Antimony  (Native.) 

Occurs  in  thin  radiating  patches,  about  an  inch  in 
diameter,  on  a  silicious  gangue.  This  is  the  first 
record  of  the  occurrence  of  this  somewhart  rare 
mineral  in  this  State.  I  have  only  seen  one  specimen, 
and  that  is  in  the  collection  of  Mr.  R.  F.  Waller, 
although  I  am  informed  a  slab  about  a  foot  square 
was  obtained,  practically  covered  with  the  radiating 
metal.  Locality:  Spray  Section,  British  Zeehan 
Mine^  Zeehan. 

4  Apatite  (PhospTuUe  of  calcium.) 

As  very  minute  crystals,  about  two  millimeters  in 
length,  of  a  pale  pinkish  colour,  abundantly  scatr 
tered  throughout  a  stanniferous  granite.  Crystal 
Hill  Mine,  Blue  Tier. 

5  Arragonite  (Orthorhomhic  carbonate  of  calcium.) 

Occasionally  obtained  in  vughs  in  basalt  as  subradiat- 
ing  thin  columnar  crystals,  which  do  not  rarely 
exceed  2  inches  in  length.  They  are  highly  polished, 
glassy  clear,  and  colourless.  This  is  by  far  the  fineat 
occurrence  of  this  mineral  in  the  Startle.  Locality: 
Briseis  Mine,  Derby. 

6  Beresowite  (Chromate  and  carbonaie  of  lead.) 

This  mineral  has  been  found  to  be  much  more  abun- 
dant at  the  Magnet  Mine  than  hitherto  supposed. 
It  occurs  in  the  decomposed  or  superficial  portion  of 
the  lode,  and  is  confined  to  cracks  and  small  vughs 
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in  the  gossan,  where  it  forms  coatings  of  almost 
microecopic  plates  and  crystals,  which  often  nestle  in 
little  bunches.  The  crystals  are  bright  and  sparkling, 
usually  a  shade  of  yellow  to  orange,  but  sometimes 
a  bright  crimson.  It  commonly  decon^poses  to  a 
yellow  lead  oxide.  In  the  abandoned  workings  of 
the  old  Whyte  River  Silver  Mine,  Mr.  R.  F.  Waller 
obtained  some  nice  slabs  of  a  decom<po6ed  rock,  liter- 
ally coated  with  the  characteristic  crystals  of  this  sub- 
stance. Its  bright  colour  renders  it  an  attractive 
object,  but  the  soft  base  upon  which  the  crystals  are 
usually  iipplanted  causes  it  to  be  extremely  difficult 
of  transport.  It  has  not  so  far  been  noticed  at  any 
other  of  our  silver-lead  mining  localities.  In  fact, 
its  occurrence  in  the  Heazlewood  district  appears  to 
be  the  first  outside  its  original  locality  at  Berezov,  in 
the  Ural. 

7   Cassiterite  (Dioxide  of  tin.) 

Occurs  of  unusual  habit  at  Mayne's  Mine,  Heemskirk. 
The  colour  varies  from  a  pale  dull  grey  to  almost 
blacky  and  is  commonly  of  a  radiated  fibrous  structure 
in  botryoidal  and  reniform  shapes.  Where  the  con- 
centric structure  is  well  defined,  the  internal  colora- 
tion is  in  bands  of  regular  width,  of  various  shades 
of  grey  to  brown.  In  all  essential  charactei^^^cs 
this  occurrence  exactly  correq>onds  with  what  is 
known  as  "  wood  tin"  in  Cornwall,  England. 

An  acute  pyramidal,  intensely  black  variety,  repre- 
senting what  has  been  termed  sparable  or  '*  needle" 
tin  in  the  European  mining  districts,  occurs  at 
Welsh's  tin  find  near  the  five-mile  on  the  Waratah- 
Corinna-road.  The  crystals  are  minute,  very  pointed, 
and  a  good  imitation  of  the  old-world  form. 

A  remarkable  occurrence  of  cassiterite  has  recently 
been  discovered  at  Mount  Bischoff  by  Mr.  Bradford, 
in  which  cellular  cavities,  retaining  in  most  induces 
the  form  of  orthoclastic  felspar,  have  been  lined,  and 
sometimes  completely  filled,  with  a  mass  of  minute, 
welJ-developed,  tetragonal  tin  crystals,  combined  with 
pycnite.  The  cavities  are  small,  but  perfectly  dis- 
tinct. The  original  porphyry  has  been  almost  com- 
pletely topazised,  simply  leaving  granular  inter- 
spersed quartz.  The  replacement  of  the  felspar  with 
cassiterite  is  not  so  complete  as  that  recorded  from 
the  Mount  Rex  Mine,  where  pseudomorphism  has 
gone  to  the  fullest  extent. 
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Id  the  BischoflP  specimen  the  two  minerals,  pycnit«  and 
casBiterite,  form  a  coating  in  the  cavities,  and  it  is 
but  rarely  the  whole  space  is  filled  with  the  sabsti- 
tution.  The  intensely  black  cassiterite,  with  the 
milk-white  base,  forms  a  striking  contrast  of  con- 
siderable interest. 

The  occurrence  forms  a  remarkable  illustration  of  the 
probable  action  on  the  original  rock  by  chemici^ 
changes,  by  which  the  1x)pazi8ation  occurred,  and  the 
tin  crystals  were  deposited  in  the  cavities  of  dis- 
solved orthoclase. 

At  the  Stanley  River  namerouR  remarkably  fine 
pseudomorphs  of  compact  black  cassiterite  after 
orthoclase  have  recently  been  discovered.  This 
replacement  shews  the  clearly  distinct  crystal 
outline  of  the  felspar  imbedded  in  an  almost 
milk-white  porphyritic  rock,  mainly  composed  of 
quartz  and  felted  masses  and  radiating  bunches  of 
short  and  opaque  crystals  of  tourmaline.  This  last- 
mentioned  mineral  is  of  an  intensely  dark-green 
colour,  and  belongs  to  the  variety  which  has  been 
named  zeuxite,  and  which  hitherto  was  supposed  to 
be  almost  restricted  in  this  island  to  Mount  Bis- 
choff.  Pseudomorphs  of  this  mineral  also  after 
felspar  are  somewhat  abundant  at  the  same  locality. 

Mr.'  II.  F.  Waller  has  shewn  me  a  small  specimen  of 
topazised  porphyry  from  Mount  Heemskirk — a 
quite  new  locality  for  this  mineral. 

8  Chalcophanite   (Hydrated   manganese  and   zinc   'prot- 

oxide.) 
In   aggregates   of   well-formed    tabular    crystals   oi    a 
bluish-black,  and  highly  polished.     Locality:  Magnet 
Silver  Mine.  Magnet. 

9  Chrysoberyl      (Alummiate     of     berylliumy)     variety 

Alexandrite. 
A  remarkably  fine  example  of  this  highly-prized  gem 
stone  was  obtained  by  Mr.  J.  A.  Thompson  aft  the 
Weld  River  in  staniflferous  drift,  during  the  ordi- 
nary streaming  process  of  dressing  tin  ore.  It  is  of 
a  somewhat  pale  but  attractive  green  colour,  red  by 
transmitted  light,  as  is  characteristic  of  the  variety. 
It  was  by  the  kindness  of  Mr.  Thompson  tested  with 
the  dichroiscope  by  Mr.  W.  H.  Twelvetrees,  Gk>veri>- 
ment  Geologist,  with  the  result  that  its  identification 
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was  placed  beyond  donbt.  It  is  remarkable  that 
this  is  the  first  cut  SEpecimen  which  has  come  under 
notice.  In  all  probability  this  geish  has  been  looked 
upon  as  a  pale,  transparent  corundum,  which  is 
comparatively  abundant  at  the  locality,  as  is  also  the 
zircon. 

10  Chromiferous  Mimetite  (Arsenate  of  had  with 
chromic  odd.) 
This  variety  never  assumes  the  barrel-like  shape  so 
common  to  the  typical  mineral.  It  is  found  in  short 
hexagonal  prisms  and  plateci.  with  basal  terminations, 
usually  about  1  millimeter  in  breadth  and  length.  'Hie 
colour  varies  from  a  decided  brownish-green  to  deep 
orange;  it  is  shining  and  opaque.  The  streak  is 
orange  to  siskin-green.  Before  the  blowpipe  in  salt 
of  phosphorus  it  remains  green  when  cold  in  both 
flames.  In  closed  tube  with  splinter  of  charcoal  and 
heated  intensely  it  gives  very  strong  and  character- 
istic reactions  for  As..  O^  ;  with  cupric  oxide  gives 
flame  reactions  for  CI.,  and  in  closed  tube  with  mag- 
nesium wire  the  odour  of  P,  Oa-  It  is  reduced  to 
metallic  lead  with  soda  on  coal.  This  is  a  variety 
sufliciently  distinct  in  composition,  colour,  and  habit 
to  be  worthy  of  record.  It  is  rarely  mc!t  with  at  its 
only  locality,  and  then  in  comparatively  small 
groups  of  crystals,  but  its  peculiar  colorization,  com- 
bined with  the  habit  of  usually  occurring  in  thin 
plates,  at  once  arrests  attention.  The  ^chemical 
reactions  shew  that  it  is  more  allied  to  munetilte  than 
to  pyromorphite,  a  chromiferous  variety  of  which 
has  been  recorded.  Locality:  The  Magnet  Mine, 
attached  to  the  gossan  in  the  superficial  workings. 

U  Chromiferous  Cerussite  (Lead  carbonate  with 
chromic  acid.) 
This  attractive  variety  of  a  common  species  is,  so  far 
as  known,  confined  to  the  Magnet  Mine,  in  the  upper 
workings  of  which  it  is,  although  local,  fairly  abun- 
dant. It  occurs  in  fractures  and  vughs  in  the  gossan 
zone,  but  in  bunches  and  sparsely  attached  as  beauti- 
ful little  crystals,  generally  in  close  association  with 
crocoisite,  but  never,  so  far  as  observation  has  gone, 
intermixed  with  the  normal  form;  although  this  is 
somewhat  abundant  in  its  usual  adamantine  charac- 
terirtic    habit,    often     shewing    remarkably     perfect 
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development  in  stellar  and  cruciform  triplet 
crystals. 

It  is  noticeable  that,  while  the  variety  under  review 
is  invariably  associated  with  the  chromateof  lead,  the 
common  type  is  rarely,  if  ever,  obtained  in  the 
vicinity.  It  is  always  opaque,  with  a  shining  lustre, 
but  not  adamantine.  The  colour  is  canary  yellow^ 
wiA;h  an  occasional  tinge  of  red  where  the  crystal  has 
impinged  upon  the  chromate.  The  tint  does  not 
vary  to  any  serioms  extent,  although  paler  examples 
are  occasionally  met  with.  It  is  a  most  attractive 
mineral,  and  soon  arrests  attention.  Its  most  con- 
stant feature  is  its  cryarballisation  in  flatish  frondoee 
and  spear-headed  groups,  twinned  by  repeated  angles 
across  different  faces  of  the  prism  (110).  The 
striated  faces  of  the  twinned  groups  are  the  brachy- 
prisms  Oil  and  013;  these  are  commonly  deeply 
grooved,  affording  a  most  interesting  leaf-life  and 
unfamiliar  appearance. 

This  variety  is  perfectly  distinct,  both  as  regards  colour 
and  habit  of  crystallisation.  Moreover,  intermediate 
variations  between  it  and  normal  type  have  not  been 
met  with.  It  is  undoubtedly  one  of  our  most  attrac- 
tive and  typical  minerals.  "Under  the  blowpipe  gives 
reactions  for   chromic   acid. 

12   Doi^OMiT^^ (Carbonate  of  magnesium  and  calcium.) 

A  somewhat  unusual  occurrence,  in  the  form  of  small 
attachedi,  doubly-<nirved  or  saddle^aped  crystals, 
which  are  opaque  and  white.  Magnet  Silver  Mine, 
Magnet. 

18  DiOPSiDE  (MetasUicate  of  calcium ,  iron,  and  manganese,) 
This  almost   white  variety   of   pyroxene   occurs,   both 
massive  and  crystallised,  at  the  Tenth  Legion  Mine, 
Comstock  District.     Analysis:  — 

Si     O,  =  62- 1 

Al,  O,   =  30 

Mg  O     ==  150 

Aa    0     =  27-7 

Fe    0     =  2-3 


100-1 


Specific  gravity  3.23;  hardness,  about  6.  (G.  Waller: 
Report  on  the  iron  and  zinc-lead  ore  deposits  of  the 
Comstock   District,  Ist    February,    1903.) 
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f  14    DuPRENiTE  (Basic  ferric  phosphatt.) 

*  Occurs  as  a  thin  incrustation  of  an  olive  to  blackish- 

I-  green  colour  on  zinc-bearing  gangue    at    the    Bell's 

J^eward  Mine,  Heazlewood. 

I  15   Embolite  {Chlorohrovude  of  silver,) 

In  minute  but  perfectly  cubical  crystals,  which  are 
occasionally  octrahedrous.  Occurs  in  a  seam  of 
gossan  at  the  Magnet  Silver  Mine,  Magnet. 

16    Felspar  {PolysUicates  of  (dinninium  potassium,  dhc.) 
The  following  note  on  this  important  group  is  kindly 
supplied  by  Mr.  W.    H.    Twelvetrees,    Government 
Geologist :  — 

Orthoclctse  occurs  in  our  granites,  syenites,  elvans, 
and  quartz  porphyries.  The  most  common  corn- 
combinations  are  (010),  (110),  (001).  Carlsbad 
twins  [twinning  plane  parallel  to  the  orthopina- 
coid]  (100)  are  frequently  seen.  The  crystals 
are  generally  turbid  from  decomposition  into 
kaolin,  or  muscovite.  Replacement  by  pinite 
chlorite,  &c.,  has  occasionally  taken  place. 
Porphyritic  crystals  of  an  inch  or  two  in  length 
are  common  in  the  granite  of  the  East  and 
North-East  Cbasts. 

San  id  in  e. — This  pellucid  monoclinic  felspar  is 
found  in  the  alkali  syenites  and  elaeolite 
syenite  porphyries  of  Port  Cygnet,  It  fre- 
quently shews  zonal  structure. 

Plagioclase  Felspars,  albite,  oligoclase,  andesine, 
labradorite,  bytownite,  anorthite,  form  a  continu- 
ous series,  in  which,  according  to  Tachermak, 
albite  and  anorthite  are  opposite  extremes.  The 
intermediate  felspars  have  been  shewn  by 
Schuster  to  be  isomorphous  mixtures  of  albite 
and  anorthite. 

Albite  occurs  as  replacement  of  the  groundmass  of 
porphyroids  or  keratophyres  at  Mount  Read;  in 
larger  crystals  in  the  actinolitised  slates  in  the 
North  Dundas  District.  Ii^rgrown  with  ortho- 
clase,  it  forms  microperthite ;  seen  in  granite  at 
Anderson's  Cteek  and  in  alkali  syenite  at  Vott 
Cygnet. 

Labradorite  is  the  felspar  of  our  basalt  and  dolerite 
(diabase).  Labradorite-bytownite  and  bytown- 
ite-anorthite  felspars  characterise  the  gabbros  at 
the  Heazlewood,  Bald  Hill,  kc. 
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OUgocloBey  with  ita  narrow  twin  lamellae,  is  the 
plagioclastic  felspar  of  our  granitee.  Andesine 
occurs  in  essexite  at  Port  Cygnet. 

Microclme^  though  chemically  identical  with  ortho- 
clase,  is  triclinic  in  crystallisation.  Basal  sec- 
tions microscopically  shew  a  characteristic  cross- 
hatched  twinning,  due  to  the  int^sedbion  nearly 
at  right  angles  of  the  twin  lamellae  of  two  types 
(albiteand  pericline).  Seen  in  granite  porphyry 
at  St.  Marys,  and  in  granite  elsewhere. 

17  Galenite  {Sulphide  of  lead.) 

At  the  Magnet  Silver  Mine  somewhat  fine  pseudo- 
morphs  of  this  mineral,  after  sphalerite^  have  occa- 
sionally occurred.  They  are  usually  in  irregular 
groupings,  with  drusy  surface  and  glimmering 
lustre. 

18  GoTHiTE    {Hydrous  ^esquiorule  of  iron.) 

Occurs  sparingly,  usually  as  a  coating,  at  the  last 
named   locality. 

19  HisiNGBRiTE  {Hydrated  ferric  silicate.) 

In    amorphous   masses   of   an   intensely   black   colour, 

with  a  conchoidal  fracture. 
In  lode  matter  exposed  in  the  lower  tunnel  of  the  Qocot 

stock   Mine,   Comstock   District.        (Mr.   G.   Waller, 

loc.  cit.) 

20  Hornblende  {Bisilicate  of  various  protoxides  and  per- 

oxides.) 

The  common  black  amphibole,  containing  aluminium, 
or  paragasite,  with  the  non-aluminous  species  tre- 
molite  and  actinolibe,  have  already  been  recorded 
(Catalogue  of  the  "Minerals  of  Tasmania,  1896"), 
but  there  are  several  others  occurring  here  which 
have  not  so  far  been  satisfactorily  identified. 

At  the  Hampshire  Hills  a  remarkably  developed  black 
amphibole  occurs.  It  is  in  large  crystals,  which  often 
reach  several  inches  in  length,  and  is  closely  asso- 
ciated with  pyrophyllite  and  amethyst.  In  thin  sec- 
tion under  the  microscope  it  is  dark  sombre  green 
and  yellowish-green  according  to  the  orientation.  In- 
tensdy  pleochroic  (= t  >  >  A.  Extinction  angle  about 
14^.     Crystallisation  irregularly  prismatic  and  flaky. 
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structure  paicilitic,  enclosing  apatite,  fluoi;.  iron 
oxide,  &c.,  and  pierced  with  quartz  grains;  often 
surrounds  felspar  plates.  Professor  Rosenbusch,  in  a 
letter  under  date  January  12,  1899,  mentions  this 
mineral  as  "  a  peculiar  weakly  bi-refringent  mono- 
clinic  ampbibole,  bluish-green  in  colour;  a  grey- 
green  b  brownish-green,  C  bluish-green  to  blue,  2  E 
(the  apparent  optical  axial  angle)  small,  (^ical 
character  -f  and  with  strong  dispersion  of  the  axes. 
It  recalls  strongly  the  blue-green  amphiboles  of  the 
crystalline  schists  in  the  Scora  Vale,  in  the  centre 
and  north  of  Norway,  and  elsewhere." 
The  series  of  phonolitic  rocks  of  Port  Cygnet  afford  one 
and  perhaps  two  species  of  soda  amphibole,  but  their 
speci^c  identification  is  attended  with  consider- 
able difficulty.  Many  of  the  rocks  referred  to  have 
been  microscopically  exam<ined  by  Professor  Rosen- 
busch,  and  that  well-known  authority,  in  a  comn 
munication  to  Mr.  W.  H.  Twelvetrees,  refers  to  one 
of  the  hornblendes  as  being  barkevekitic.  This  is  the 
prevailing  form  which  is  seen  in  rock  sections  from 
the  locality  indicated.  It  is  myrtle  green  in  colour 
by  transmitted  light,  and  in  the  absorption  &  >  C  >  (L 
in  this  respect  appertaining  more  to  kataforit^  but 
differing  in  the  pleochroism.  In  the  fractures  and 
joints  of  the  elaeolite  syenite  from  the  same  place  a 
black  amphibole  is  occasionally  developed,  having 
much  the  general  appearance  of  arfvedsonite.  It  is 
usually  plentiful,  occurring  as  long  narrow  thin 
laths  and  aggregates,  sometimes  reaching  a  trifle  over 
2  inches  in  length;  they  do  not  shew  terminations, 
but  have  an  irregular  brittle  structure.  Fragments 
examined  under  the  microscope  shew  the  substance  to 
be  green  by  transmitted  light.  It  is  apparent  that 
the  soda  hornblendes  alt  Port  Cygnet  differ  in  some 
degree  from  those  recorded  from  similar  rocks  in 
better  known  localities,  and  that  they  require  further 
investigation  before  they  can  be  satisfactorily  deter- 
mined. 

21  HiSTRlxiTE  (Sulfhide  of  hhmiith  and  antimony.) 

This  mineral  occurs  massive  at  several  of  the  North- 
East  Dundas  mines,  where  it  is  classed  under  the 
common  designation  of  "Fahl  ore,"  a  term  applied 
to  several  very  disltinct  minerals  with  the  general 
physical  characters  of  tetrahedrite. 
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22   Htalitb  (Hydrated  eilica,) 

Occurs  in  cavities  of  a  hard  lode  ganguc  in  wliite  to 
pale-green  botryoidal  masses.  Locality:  Bell's 
Reward  Mine,  Heazlewood. 

28   Hydrocerussite  (Basic  lead  carhonate) 

In  one  of  the  adits  at  the  Hercules  Mine,  Mount  Bead, 
a  white  fluidal  substance  was  observed  in  decomposed 
lode  matter,  which,  on  giving  up  its  hjgro6COf»c 
water,  assumed  a  silvery-white  appearance,  and  which 
under  the  microscope  is  resolved  into  very  minu/fce 
scales,  but  with  little  or  no  hexagonal  structure.  In 
all  essential  respects  the  substance  agrees  with  this 
species  as  detailed  in  ''Dana's  System  of  Miner- 
alogy'"  page   299. 

24  Lepidomelane  (Potasiiium  mica  rirh  in  iron.) 

Occurs  in  large  sixsided  tables,  occasionally  1  inch  in 
breadtlv  of  a  black  colour,  and  highly  Ador  * 
mantine.  Transparent  in  very  thin  laminse,  shewing 
a  beautiful  emerald  green  colour.  The  crystals  for 
the  species  are  remarkably  fine,  and  well  developed ; 
they  are  found  aggregated  together  in  association 
with  a  peculiar  amphibole  and  quartz,  and  evidently 
form  portion  of  a  contact  on  the  fringe  of  granite. 
Locality:   Hampshire,  near  the  old  silver  mine. 

25  Phlogopite  (Magnesium  mica  with  little  iron.) 

''T^is  mineral  occurs  on  Section  5367-93m  in  horn- 
stone,  associated  with  very  large  bodies  of  magnetite 
and  zinc-blende.  It  occurs  in  large  hexagonal 
crystals,  with  a  very  perfect  micaceous  cleavage.  The 
colour  is  light  green,  varying  sometimes  to  greyish- 
brown.**  (Mr.  G.  Waller,  loc.  cit.) 

26  Pyrargyhite    (Silver   sulph-antimonite.) 

Ruby  silver  ore  has  recently  occurred  at  several  mines, 
nc^bly  at  the  Magnet,  where  it  is  not  by  any  means 
rare  in  patches  and  blebs  in  close  association  with 
galenite.  The  mineral  is  sometimes  surrounded  by 
frondose  and  granular  native  silver,  and  the  coix»- 
bination,  needless  to  say,  adds  materially  to  the 
silver  assay  value  of  the  ore.  At  the  Mount  Stewart 
Mine  it  occurs  sparingly,  and  in  small  vughs  little 
nests    of    micro-rhombohedral    crystals     have     been 
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detected,  which  are  probably  this  znineral.  At  the 
Mount  Farrell  Mine  it  has  been  noticed  embedded  in 
galena;  also  at  the  Confidence  Mina  near  Waratah, 
and  at  the  Hercules  Mine,  Mount  Read,  it  has  been 
seen  in  micro-crystals  attached  to  filaments  of  native 
silver.  Reported  to  have  been  found  at  the  Oonah 
and  British-Zeehan  mines  at  Zeehan. 

The  light  ruby  silver  ore  (proustite)  is  sometimes 
associated  with  the  pyrargyrite;  the  latter  appears 
to  be  the  more  often  noticed,  but  the  exact  determina- 
tion of  the  species  has  not  been  made  in  the  majority 
of  occurrences. 


27  Restormelite    (Hydrous  silicate    of    aluminium    cmd 

iron.) 

As  at  fts  original  locality,  Restc»rmel  Mine,  Cornwall, 
this  substance  occurs  as  a  coating  on  pailomelane 
and  other  manganiferous  material.  It  is  white  to 
pale-greyish  blue,  sometimes  almost  a  clear  blue,  l^e 
incrustation  is  invariably  thin,  but  quite  noticeable 
and  distinct.     Locality:   The  Comet  Mine,  Dundas. 

28  Silver  {yative.) 

Some  extremely  fine  examples  of  this  native  metal  have 
recently  occurred  in  the  carbonate  lode  at  the  Her- 
cules Mine,  Mount  Read.  The  mineral  assumes  most 
attractive  nests  and  layers  of  extremely  fine  wire-like 
filaments,  often  with  fem-Hke  expansions,  commonly 
implanted  on  a  glistening,  pure  white,  fibrous  cerua- 
site.  The  occurrence  is  by  far  the  finest  of  its  kind 
hitherto  found  in  this  State. 


29  Turoite    {Hydrous   sesquioride   of   iron.) 

An  iron  ore  with  the  general  aspect  of  fibrous  horn- 
stone,  with  a  red  streak.     Hardnesses,  6.  Locality: 
Blythe  River. 

30  Xanthosidertte  {Hydrous  ftesquioride  of  iron.) 

Found  as  an  incrustation,  often  in  silky  needles  of  a 
bright  red  colour,  but  sometimes  in  the  powdery^ 
form.  Occurs  in  the  lode  on  gossan  and  other 
gangue.     Locality:  Magnet  MinOi  Magnet. 


NOTE    ON    JACUPIRANGITE    IN    TASMANIA. 

By  W.  H.  TWELVETRBES,   F.G.S. 


(Read  September  14th,  1903.) 

The  wonderful  aptitude  of  the  alkaline  magmas  for  differ- 
•entiation  is  strikingly  exhibited  by  the  nepheline  rocks  at 
Port  Cygnet.  The  promontory  aJt  the  Regatta  Ground  south 
of  the  jetty  consists  of  a  central  spur  of  elaeolite  syenite, 
varying  into  alkali  syenite,  a  light  coloured  alkaline  erup- 
tive of  the  character  called  leucocratic  by  Brogger,  or  salic 
in  the  new  American  terminology.  The  margins,  especially 
the  southern  one,  consist  of  the  dark  elaeolite-pyroxene  rock 
known  as  jacupirangite.  This  locality  name  was  given  by 
Derby  in  1891  to  rocks  in  Brazil  occurring  as  differentiation 
products  in  association  with  elaeolite  syenite,  usually  lami- 
nated in  habit  and  intersected  by  small  dykes  of  the  latter 
rock.  The  nepheline-pyroxene  varieties  pass  into  magnetite- 
pyroxene  varieties  and  the  latter  into  nearly  pure  titaniferous 
iron.  This  ore  is  found  in  Alno  (Sweden)  connected  with 
elaeolite  syenite. 

Megascopically,  the  Port  Cygnet  jacupirangite  is  a  dark, 
mediumrgrained  rock,  speckled  with  elaeolite,  and  glistening 
with  small  brilliant  crystals  of  augite.  Under  a  magnifying 
glass  a  little  iron  pyrites  is  visible.  The  colour  of  the  rock 
grows  lighter  as  it  merges  into  elaeolite  syenite.  The  specific 
gravity  is  2.89.  Microscopically,  the  respective  quantities 
of  augite  and  elaeolite  present  do  not  differ  much.  The 
augite  is  green,  slightly  pleochrodc,  c  :  C  35°.  The  elaeolite 
is  in  large  hypidiomorphic  plates.  Sphene  in  fair  quantity 
in  wedge-shaped  crystals.  Melanite  garnet,  which  is  charac- 
teristic of  all  the  Port  Cygnet  eruptive^  is  not  absent  from 
this,  and  is  occasionally  rather  plentiful.  Apatite  is  present 
in  the  forms  of  prisms  and  grains.  Magnetite  is  scattered 
grains.  A  little  brown  biotite.  In  order  of  quantity,  the 
minerals  are  elaeolite,  augite,  sphene,  garnet,  apatite,  mag- 
netite, biotite. 

Professor  H.  Bosenbusch,  in  mentioning  that  this  is  a 
quite  typical  jacupirangite,  says  that  search  ought  to  be 
made  in  it  for  the  rare  mineral  baddeleyite  (dioxide  of 
zirconium),  which  has  been  found  in  a  Brazilian  occurrence 
of  the  corresponding  rock. 

Both  Rosenbusch  and  Zirkel  treat  this  rather  peculiar 
-class  of  rock  as  a  modification  of  elaeolite  syenite.     Mr.  H. 


74  .TACrPlKAXGITK    IN    TASMANIA. 

Stanley  Jevona  includes  it  in  the  family  of  ijolites  (pyroxene- 
felspathoid  rocks),  presumably  owing  to  ita  mineral  coia- 
position.  As  a  rule,  however,  ijolites  are  much  poorer  in 
titanic  acid  atid  iron  than  jacupirangite. 

At  Port  Cygnet  the  rock  cannot  be  called  a  geological 
entity.  It  does  noit  occur  ae  a  dyke  of  later  material  iur 
vading  the  main  mass  of  syenite.  It  may  rather  be  inter- 
preted as  resulting  from  diflFerentiation  by  progresnsive  cry- 
stallisation, the  marginal  parts  of  the  cooling  mass  receiving 
concentrations  of  basic  oxides,  while  the  centre  waa  left 
more  acid.  The  minor  variations  are  interesting;  thus, 
vein-like  bands  of  elaeolite  syenite  may  be  seen  ramifying 
in  the  jacupirangite,  and  the  latter  also  occurs  as  segregation 
spots  enclosed  in  the  lighter  coloured  rock.  The  central 
portion  of  the  magma  naturally  consolidated  after  the  cool- 
ing of  the  periphery. 

The  concentrations  of  iron  ore  into  which  the  Brazilian 
rock  merges  have  not  been  noticed  at  Port  Cygnet;  in  fadt, 
our  rock  is  not  at  all  rich  in  magnetite  or  ilmenite.  The 
augite,  too,  is  evidently  not  titanic.  The  titanium  in  the 
rock  would  appear  to  principally  reside  in  the  sphene. 


NOTES  ON  SOME  ADDITIONAL  MINERALS 
RECENTLY  DETERMINED,  WITH  NEW  LO- 
CALITIES  FOR  SPECIES  KNOWN  TO  OCCUR 
IN  TASMANIA.  g^ 

By  W.  F.  Petterd. 

(Read  May  I6th,  19()5.) 


The  present  contribution  to  the  mineralogy  of  this  State 
is  of  somewhat  unusual  interest,  inasmuch  as  it  describes 
for  the  first  time  an  apparently  new  compound,  which, 
although  of  no  commercial  value,  is  of  some  scientific 
interest.  It  is  in  its  way  a  humble  congener  of  the  more 
imposing  crocoisite,  for  the  occurrence  of  which,  in  such 
Htagnificent  developments,  this  island  has  obtained  a  great 
repute  among  mineralogists  in  all  parts  of  the  world,  but, 
like  it,  is  simply  of  scientific  importance. 

The  Lefroy  meteorite,  now  mentioned  for  the  first  time, 
is,  although  of  such  remarkably  small  size,  worthy  of 
special  note,  and  its  detection  in  the  prospector's  dish  adds 
another  to  the  romantic  discoveries  of  such  objects  from 
unknown  space.  The  already  long  list  of  the  different 
minerals  recorded  from  time  to  time  as  being  found  in  this 
State  is  still  further  augmented  by  the  addition  of  no  less 
than  eighteen  not  heretofore  published;  respecting  these 
concise  notes  are  given.  Several  of  these  are  of  some 
scientific  interest,  and  two  or  three  would  be  of  industrial 
importance  if  they  could  be  discovered  in  sufficient 
quantity.  Notes  on  additional  localities  for  a  few  others 
which  are  already  on  record  are  given,  with  some  remarks 
on  peculiar  features  presented  by  some  few  others. 

I  have  to  record  my  obligation  to  Mr.  J.  D.  Mi  lien, 
A.S.T.C,  M.S.C.I.,  Lond.,  metallurgical  chemist,  for  so 
generously  undertaking  the  analysis  of  Bellite  and  Her- 
oynite,  for  without  this  work,  especially  difficult  as  regards 
the  first  mentioned,  my  task  would  have  lost  its  most 
important  features. 

1  Barrandite. — {Hydrous    aluminium    and    iron    phos- 

phate,) 
Occurs  as  brown   dull  amorphous  masses  of  small 
size,  associated  with  vivianite,  Lyndhurst,  North- 
East  Coast. 

2  Bellite. — (Chromo-arsenate  of  fead.) 

This  extremely  interesting  and,  it  may  be  said, 
attractive  new  substance  usually  occurs  in  delicate 
tufts  aggregated  together,  and  velvet-like  coated 
surfaces   thickly   lining   and   clustering   in    drusy 
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cavities  in  somewhat  soft  iron-manganese  gossan. 
The  coated  surfaces  are  often  met  with  of  reason- 
able size,  and  have  been  obtained  covering  several 
square  inches  of  the  gossan,  more  especially  where 
vughs  and  fractures  occur.  More  rarely  bunches 
of  galena  are  wholly  or  partially  covered  by  the 
substance.  It  is  often  in  crypto-crystalline 
incrustations,  occasionally  pulverulent,  and  more 
rarely  in  bunches  of  hexagonal  crystals  of  almost 
microscopic  dimensions.  The  largest  crystals  so 
far  observed  were  but  three  millimeters  in  length, 
but  the  outline  was  sharp  and  very  distinct.  The 
crystals  are  of  adamantine  lustre,  and  a 
remarkably  bright  red  to  crimson  colour.  Minute 
acicular  patches  of  crystals  are  common,  and 
under  the  lens  are  perfectly  distinct,  and  thus 
afford  very  fine  microscopic  objects  of  consider- 
able attractiveness.  The  bright  crimson  colour 
of  the  general  mass  is  very  characteristic,  and  by 
this  feature  it  is  noticeable  by  the  most  casual 
observer^  even  when  not  directly  interested  in 
mineralogy.  It  sometimes  occurs  in  aggregates 
of  extremely  minute  needles,  much  like  velvet, 
of  a  distinct  and  bright  yellow  to  orange  colour, 
and  in  this  form  it  also  occasionally  coats  some- 
what large  surfaces.  Chromiferous  cerussite  and 
more  rarely  crocoisite  and  mimetite  are  inti- 
mately associated  with  it.  Although  so  notice- 
able, the  coating  of  the  substance  is  usually  of 
such  extreme  thinness  that  it  was  only  with  the 
gr^atjst  difficulty  and  by  using  the  utmost  care 
that  enough  was  secured  to  make  a  complete 
analysis.  This  was  undertaken  by  Mr.  J.  D. 
Millen,  A.S.T.C,  M.S.C.I.,  Lond.,  metallurgical 
chemist  to  the  Mt.  Bischoff  T.  M.  Co.  The 
following  is  the  result:  — 
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Moisture  not  determined.  The  hardness  is  2*5; 
specific  gravity  approximately  5*5.  Streak,  pale 
yellow.  Crystallographic  system  hexagonal. 
Before  the  blowpipe  on  coal  it  readily  affords 
a  bead  of  metallic  lead  with  arsenical  coating 
and  odour.  Imparts  to  salt  of  phosphorus  bead 
in  OF  and  RE  a  fine  green,  thus  absolutely 
masking  the  reaction  of  V.j  O^  in  the  OF  with 
this  reagent.  In  the  wet  the  reaction  of  Vo  O^ 
was  only  obtained  with  difficulty,  following  the 
method  of  Ohly  (analysis  of  the  rare  metals). 
The  powdered  substance  was  mixed  with  sodium 
carbonate,  then  fused,  and  after  the  addition  of 
potassium  nitrate  lixiviated  with  water,  filtered, 
and  the  clear  solution  boiled  with  ammonium 
carbonate.  Acidified  with  hydrochloric  acid,  and 
hydrogen  sulphide  passed  through  the  filtrate,  the 
precipitate  gave  arsenic  and  green  solution. 
The  filtrate  with  concentrated  ammonium  of  equal 
volimie  and  treated  with  hydrogen  sulphide 
gave  a  black  precijtitate  which  on  filtering  the 
solution  left  a  cherry-red  solution  =  vanadium. 
This  new  mineral  species  has  been  named  in 
compliment  to  my  old  and  respected  friend,  Mr. 
\V.  R.  Bell,  the  veteran  prospector,  whose 
exertion  has  done  much  to  advance  the  mining 
industry  of  this  State,  and  who  moreover  has 
always  taken  a  great  interest  in  its  mineralogy 
and  geology. 

Locality — The  upper  workings  of  the  Magnet  Silver 
Mine,  Magnet. 

8  Cloanthite. — {Nickel  diarsenide.) 

A  greyish  white  isometric  nickel  ore,  remarkable 
for  readily  altering  or  sweating  on  the  surface, 
when  specimens  are  in  a  moist  atmosphere,  to 
the  hydrated  arsenate,  which  on  giving  off  its 
excess  of  hygroscopic  moisture  apparently  becomes 
annabergite.  It  occurs  in  limited  quantity  with 
other  nickel  minerals  in  the  lower  levels  of  the 
Long  Tunnel  Mine,  Rocky  River. 

4  Enbrgite. — (Copper  iulphar senate.) 

Occurs  in  limited  quantity  with  other  ores  of 
copper.     North  Lyell  Mine,  Mt.  Lyell. 

5  ExCHERiTE. — (Basic     calcium     aluminium     and     iron 

silicate.) 
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This  variety  of  epidote  appears  to  be  somewhat 
abundant  on  the  margin  of  the  Upper  Emu 
River,  opposite  the  north-west  shoulder  of 
Valentine's  Peak.  The  crystals  are  at  tipies 
quite  half  an  inch  in  length,  but  are  commonly 
broken  and  decomposed.  Flakes  of  molybdenite 
sometimes  occur  disseminated  in  the  masses  of 
the  substances. 

6  Genthite. — (Hydrous    basic    nickel    and    magnesium 

silicate,) 
Found     sparingly     on     Pentlandite,     near     Trial 
Harbour. 

7  GiBBSiTE. — (Aluminium  hydrate,) 

Forms  a  thin  seam  on  what  is  apparently  the  wall 
of  a  copper-bearing  lode.  Clarke  and  Sice's 
Copper  Mine,  Blythe  River. 

8  Heliophyllite. — (Arsenate  of  lead  with  chlorine,) 

In  small  crusts  lining  druses  with  crystalline  glim- 
mering and  wax-like  surfaces.  Comet  Mine, 
Dundas. 

9  Hbrcynite. — (Iron  aluminate,) 

Occurs  as  fairly  large  lumps  in  tin  drift.       It  is 

amorphous,  dull,  of  a  bluish  black  colour  and 
fine  granular. 

Analysis  by  Mr.  J.  D.  Millen. 

Fe,  0,  =  46-91 

Cu  0  =  006 

Si  O  =  0892 

Ca  0  =  086 

Or,  O,  z=  049 

Al,  0,  =  41-69 


99-37 

Sp.    gravity,    3*765.        Hardness,    3*9.      Locality, 
Moorina.     (J.  Rundle.) 

10  Hydromanganocalcitb. — (Hydrous  carbonate  of  cal- 

cium and  manganese,) 
Occurs    as    a    soft    pink    substance    which    readily 
absorbs  moisture,  and  is  thus  easily  reduced  to 
powder.        Heazlewood      Silver       Mine,       Whyte 
River. 

11  Iron. — (Lefroy  meteorite,) 

A  small  meteoric  siderite  was  obtained  by  a  pro- 
spector  in    testing   a   dish   of   alluvial   drift    for 
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gold  in  1904.  Its  weight  is  3*328  grains.  Specific 
gravity,  7 '84 7.  It  has  the  characteristic  pittings 
and  crust  of  such  objects,  and  is  beyond  doubt 
of   meteoric   origin.     Locality,   Lefroy. 

12  Leucophanite. — (Silicate    of    calcium    sodium    ylau- 

.   cina  with  fluorine.) 

It  would  appear  that  this  mineral,  which  has  been 
hitherto  overlooked,  is  fairly  abundant  at  or  in 
the  vicinity  of  the  Shepherd  and  Murphy  Tin- 
Bismuth  Mine,  Bell  Mount,  Middlesex.  It  is 
closely  associated  with  pyrite,  both  copper  and 
iron,  in  the  examples  which  have  come  into  my 
hands.  It  crystallises  in  the  orthorhombic 
system,  with  a  constant  hemihedral  habit,  and 
twinning  is  an  occasional  feature.  The  crystals 
are,  as  a  rule,  well-developed  in  clusters  on  the 
margin  of  a  spheroid  amorphous  mass  of  the 
substance.  They  commonly  average  a  centimetre 
in  length,  and  are  consequently  recognised  with 
extreme  ease.  The  general  mass  presents  a  fairly 
uniform  colour  of  a  somewhat  peculiar  shade 
of  olive  green,  with  a  vitreous  lustre 
and  glimmering  reflection.  The  crystals  are 
usually  of  a  rather  darker  shade.  A  pronounced 
character  of  this  mineral  is  that  when  heated  it 
becomes  highly  phosphorescent  with  a  distinct 
bright  light,  in  which  respect  it  resembles 
chlorophane.  It  is  about  4  in  hardness,  with  a 
white  streak.  To  the  petrologist  this  is  a  find 
of  unusual  interest,  as  the  mineral  is  considered 
peculiar  to  the  eloeolite-syenites  of  Southern 
Norway,  the  classic  locality  for  this  remarkable 
series  of  rocks;  and  this  has  hitherto  appeared 
to  be  its  only  recorded  a&sociation.  The  indenti- 
fication  thus  tends  to  show  a  wider  distribution 
in  this  island  of  igneous  rocks  related  to  the 
varied  complex  so  pronounced  at  Port  Cygnet, 
and  which  have  been  fully  described  from  time 
to  time  in  the  proceedings  of  this  Society. 

13  Manganite. — (HydruuH  manganese  stsqiiioridt,) 

In  small  bunches  of  well-formed  crystals.  Hamp- 
shire Silver  Mine,  Hampshire  Hills 

14  Minium. — (Lead  plumbafe.) 

Obtained  as  small  encrusting  patches  of  the  usual 
bright  red  colour  in  the  superficial  workings  of 
the  Long  Tunnel  Mine,  Castray  River. 


80  N0TB6   ON    TASMANIAN    MINEHALS. 

15  NiccoLiTE. — (Nickel   Arsenide.) 

This  ore  has  been  obtained  in  small  quantity  near 
Trial  Harbour,  West  Coast. 

16  PiLOTiTE. — (Hydrated    silicate    of    aluminium    and 

manganese!) 
An  altered  variety  of  actinolite,  known  as  "rock 
cork.''  It  occurs  in  felted  fibrous  masses  of  a  pale 
grey  to  almost  white,  in  considerable  quantity 
east  of  the  *'Red  Face'  at  the  Mt.  Bischoff  Tin 
Mine,  Mt.  Bischoff. 

17  PLiNTHiTE. — {Hydrous  aluminium  silicate.) 

An  amorphous  clay-like  substance  of  a  brown  colour, 
with  conchoidal  fracture.  Near  Falmouth,  East 
Coast. 

18  PiMELiTE. — (Hydrated       magnesium       and       nickel 

silicate.) 
As  an  incrustation  attached  to  other  nickel  minerals. 
Near  Trial  Harbour,  West  Coast. 

19  Proustite. — (Silver   sulpharsenite,) 

At  the  Oonah  Mine,  Zeehan,  this  mineral,  which 
is  commonly  known  as  "ruby  silver,"  has  been 
obtained  in  bunches  of  minute  perfectly-formed 
rhombohedral  crystals  of  remarkably  bright  red 
colour.  They  are  implanted  on  cavernous  masses 
of  pyrites,  and  are  readily  detected  by  the  con- 
trast of  colour.  Under  the  low  power  of  the 
microscope  they  form  most  attractive  objects,  the 
crystals  being  extremely  sharp  and  distinct.  They 
rarely  exceed  two  'to  three  millimetres  in  length. 
Minute  crystals  have  also  been  noticed  at  the 
Magnet  Mine. 

20  Pyrargyrite. — (Silver  sulphantimonite.) 

At  the  Magnet  Silver  Mine  this  mineral  has 
recently  been  obtained  in  small  but  perfectly- 
formed  characteristic  rhombohedral  crystals 
nestled  in  cavities  in  the  lode  gangue  associated 
with  galena  and  blende  in  the  southern  working 
of  the  mine.  They  are  dull  black  in  colour,  due 
to  tarnish,  but  readily  give  the  bright  red  streak 
as  well  as  the  conchoidal  fracture  when  broken. 
The  mineral  in  its  compact  and  investing  forms 
is  not  by  any  means  rare,  but  the  crystals  are 
extremely  so;  in  fact  they  appear  to  be  first 
detected  in  this  state. 
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21  Pyrostilpinite. — (Silver  stdphantimonite,) 

A  rare  ore  of  silver  (containing  59.44  per  cent,  of 
ag)  known  as  "fire-blende."  It  crystallises  in  the 
monoclinic  system  and  is  sometimes  tabular,  but 
its  common  habit  is  in  imperfectly  terminated 
sheaves  or  irregular  bunches — ^like  stylbite — but 
of  almost  microscopic  dimensions.  It  is  of  a 
hyacinth-red  colour,  bul  is  generally  tarnished  to 
an  almost  black  discolouration.  When  free  from 
discolouration  it  has  an  adamantine  lustre  and 
decided  red  streak.  In  minute  vughs  it  may  be 
detected  in  association  with  nests  of  small  quartz 
crystals.  When  coating  cleavages  in  its  extremely 
silicious  gangue  it  soon  arrests  attention  by  its 
peculiar  habit  of  occurrence  in  radiating  and 
irregular  bunches,  by  which  feature  it  may  be 
known  from  proustite,  although  both  have  the 
same  bright  colour.  Before  the  blow-pipe  it 
fuses  easily,  giving  off  white  anMmonial  fumes, 
and  with  soda  affords  a  bead  of  silver.  It  occurs 
in  limited  quantity,  but  quite  enough  to  make 
an  appreciable  difference  in  the  bulk  silver 
assays.  Locality,  the  Long  Tunnel  Mine,  Heazle- 
wood.  Associated  with  this  is  another  silver 
mineral  of  an  orange  yellow  colour  with  yellow 
streak.  It  affects  a  frondose  habit,  and  is  found 
in  exceedingly  limited  quantity  as  aiggregates 
in  the  cleavages  of  the  gangue.  It  may  be 
xanthoconite  (a  silver  sulpharsenate,  crystallis- 
ing in  the  rhombohedral  system),  but  the  quantity 
is  too  small  to  make  reasonably  certain  of  its 
exact    identification. 

22  Quartz. — (Silicon  dioxide.) 

Mr.  D.  A.  Porter,  of  Tamworth,  N.S.W.,ha8  recently 
drawn  my  attention  to  an  interesting  occurrence 
of  this  mineral  in  a  specimen  associated  with 
freibergite.  Many  of  the  extremely  minute 
crystals  attached  thereto  are  "left  handed"  and 
others  "right  handed,"  and  many  of  these  show 
besides  the  "W"  and  ''Y"  trapezoids  the  rhombic 
face  "S."  This  habit  has  not  been  detected  in 
larger  crystals  from  th^  same  locality.  The  Her- 
cules Mine,  Mt.  Read. 

28  ScoRODiTE. — (Hydrous  ferric  iron  arsenate.) 

This  mineral  was  obtained  by  Mr.  W.  R.  Bell  in 
clusters     of     beautifully     formed     orthorhombic 
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crystals  of  remarkably  high  lustre.  They  were 
of  small  size,  pale  green  in  colour,  and  almost 
translucent. 

24  SiciLioPHiTE. — {Silicifitd  serpentine,) 

This  peculiar  altered  substance  is  extremely  vari- 
able in  colour,  and  occasionally  almost  opalescent. 
Near  the  Long  Tunnel  Mine,  Castray  River. 

25  Smectite. — {Hydrous   basic  aluminium  silicate.) 

Obtained  in  patches  of  extreme  softness  almost 
gelatinous,  but  soon  becomes  somewhat  harder. 
It  has  a  metallic,  almost  silvery  sheen.  It 
separates  into  folice  of  extreme  tenuity.  North 
Lyell  Mine,  Mt.  Lyell. 

26  Steargillitb. — (Hydrous  basic  aluminium  silicate) 

A  pale  yellow  to  almost  white  substance  with 
strongly  conchoid  al  fracture,  and  slightly 
opalescent    and    smooth    surface.     Derby. 

27  Stephanite. — (Silver    sulphantimonite.) 

Brittle  silver  ore.  It  is  black  and  dull  in  general 
appearance,  with  a  black  streak.  Found  in  thin 
irregular  patches,  implanted  on  a  silicious  gangue 
with  "fire  blende.*'  Long  Tunnel  Mine,  Castray 
River. 

28  Stibicolite. — (Hydrous  antimony  dioxide,) 

In  limited  quantity  as  a  pale  yellow  pulverulent 
mass.     British  Zeehan  Silver  Lead  Mine,  Zeehan. 

29  Tourmaline. — (Boron  aluminium  iron  silicate.) 
The  variety  zeuxite,  which  is  rich  in  iron  and  of 

an  intensely  dark  green  colour,  occurs  in  remark- 
ably large  felted  masses  at  the  Castray  River. 

80  Wurtzite. — (Hexagonal  zinc  sulphide,) 

A  rare  zinc  mineral  differing  in  crystallisation  from 
sphalerite.  It  is  hemimorphic  in  habit,  and  by 
that  character  it  may  be  recognised  when  in 
crystals.  Usually  it  occurs  in  columnar  masses. 
Hercules  Mine,  Mt.  Read,  and  Magnet  Silver 
Mine,  Magnet. 
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PROPOSED   PSYCHOMETER  INDEX 

DESIGNED   AS   AN   AID   TO   THE 

BETTER    DETERMINATION   OF    COMMON    FUNGOID    ILLUSIONS 

AND   OF   THE 

COMPARATIVE   VALUE   OF  MENTAL  CONCEPTS. 

BT   R.   M.  JOHNSTON,  I.S.O.,  F.S.S. 


INTBODUCTOBT. 

In  a  Bubjeot  of  Ihe  nature  indicated  as 
above,  it  is  desirable  to  avoid  the  very 
common  mistake  of  at  onoe  launching 
into  the  mazes  of  a  complicated  argument 
while  employing  terms  which  are  either 
iU-defined,  or  are  apt  to  receive  different 
ioterpretations      from       dififerent    per- 

lODS. 

The  whole  value  of  an  argument  often 
depends  upon  the  exact  definition  of  one 
or  two  important  terms,  and  where  such 
terms  are  loosely  applied  and  but  vaguely 
understood,  the  outcome  of  discussion,  so 
conducted,  must  result  in  confusion  of 
jadgment. 

The  point  around  which  the  present 
argument  hinges  is  the  word  illusion.  By 
illasion  is  meant  any  error  of  sense, 
perception,  memory,  or  representation,  or 
of  judgment  based  upon  these  which 
counterfeits  reality. 

In  one  particular  sense  it  is  ad- 
mitted that  the  objective  aspect  of  all 
subjective  concepts  is  illusory;  but,  in 
this  sense,  concepts,  for  the  limited  pur- 
pose of  this  arguument,  are  not  regarded 
M**' fungoid.*'  For  the  purposes  of  the 
present  argument  it  is  sufficient  to  con- 
fine ourselves  to  the  commonsense  appre- 
ciation of  phenomena,  and  to  what  are 
commonly  regarded  as  realities  of  common 
sense.  Thus  limited  we  may  define  all 
counterfeits  of  realities  as  illusions  of 
commonsense, 


By  reality  is  meant  the  opposite  of 
oounterfeit^e.g.,  the  pictorial  representa- 
tion of  the  features  of  a  person,  scene,  or 
thing  is  a  counterfeit  when  not  regarded 
as  a  symbol  of  the  thmg  represented.  Art 
has  reached  a  high  limit  when  ii  produces 
illusion.  But  the  art  of  the  modeller, 
sculptor,  mechanic,  or  necromancer  can 
only  succeed  under  restricted  conditions  as 
regards  healthily  constituted  minds,  armed 
with  the  full  complement  of  the  ordinary 
sensiferous  organs.  Those  who  lack,  or 
who  are  deprived  of  one  or  more  of  tha 
essential  normal  senses,  can  never  be 
certain  of  freedom  from  illusion. 

it  is  by  the  sister  or  auxiliary  senses 
that  we  continually — perhaps  uncon- 
aciously— correct  our  impressions,  or  take 
*'our  bearings,''  so  to  speak.  Deprive 
anyone  of  these  natural  auxiliary  aids,  or 
even  weaken  or  render  any  of  them 
artificially  inoperative,  and  lo  I  the 
individuflJ  mind  is  a  ready  prey  to  all  the 
illusions  and  disorders  of  sense  and 
imagination. 

The  senses,  however  imperfect  in  the 
normal  condition,  are  wonderful  checks 
upon  each  other.  Combined,  they  are  the 
props  of  true  knowledge  and  understand- 
ing. The  most  simple  impressions  are 
liable  to  be  illusory  if  the  partlculai*  sense 
concerned  be  weakened  by  disease  or  over- 
work. Bender  inoperative,  or  weaken  at 
such  a  time  the  sister  senses,  and  the 
strong  commonsense  appreciation  of  the 
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real  differenees  between  orderly  waking  or 
primary  oonoepls,  and  imagination, 
memory,  dream,  illnaion,  breaks  down,  or 
disappears  altosether.  In  faot  the  con- 
ditions under  whicb  the  insane  are  boond 
are  then  most  olosely  realised.  Let  those 
whose  inexperienoe  may  have  led  them 
hitherto  to  trifle  with  the  full  valne  of  the 
natnrid  guardians  of  our  reason  beware  of 
this  oonsequenoe  when  they  would  erect 
the  illusions  of  the  crippled  senses  into 
equality  with  the  evidence  of  the  com- 
bined senses  when  free  and  unconditioned 
and  at  their  best. 

Although  in  a  waking  state,  and  under 
ordinary  clrcomstanoes,  we  may  ''have 
within  ourselves  a  tolerably  dear  and  ua- 
mistakable  standard  of  what  is  real  add 
unreal,  yet  at  times,  and  with  relation  to 
particular  concepts,  there  may  be  pro- 
duced a  very  gradual  and  subtle  blending 
of  the  two. 

Especially  is  this  result  apt  to  arise 
when  the  region  of  fancy  is  in  its  most 
active  state. 

THB  BBGION  OF  FANCY. 

There   is  something  most  mysterious 
and  perplexing  in  the  concepts  of  fancy. 
They  flit  before  our  minds  in  myriad 
■hapes,  moods  and  colors,  without  sum- 
mons ;   change  their  humors    as   in    a 
kaleidoscope  before  we  can  well   define 
them  ;  and  finally  vanish,  but  to  appear 
again  and  again,  under  favorable  circum- 
■taooes,  as  at  first.    Many  suppose  that 
the  world  of  fancy,  automatic  introspec- 
tion, or  imagination  (dearly  distinguished 
by  the  consdous  mind  in  health,  .fro& 
what,  for  want   of  a  better  description, 
we  may  call  **  external  perception  ")  is 
only  fully  disclosed -to  our  minds  during 
deep  or  in  delirium.    But  this  supposition 
is  traceable  to  inattention  or  inexperienoe. 
The  retrospect  uf   memory,    the   poet's 
trance,  and  the  afar  castles  built  by  the 
waking  dreamer    gazing  upon  the  bur- 
nished doud  or  glowing  ember,  although 
allied  creations  lack  the  vivid  tone   de- 
velopment of  those  creatures  and  scenes 
of  fancy  which  startle  us  in  the  horrors 
of  nightmare,  or  elate   us  in  our  more 
exalted  moods    during    sleep.    But    the 
waking  state  has  also  an  undercurrent  of 
fancy  which  in  every  respect  is  andagoue  to 
our  concepts  during  sleep. 


Uin>BR0nB]»NT8    OF    FANCY    BZPnUDiMCID 
DUBING  WAKING  8TATB. 

During  our  active  waking  state,  wlien 
the  external  world  has  its  meximam 
effect,  the  senses  are  oontinudly  drinking 
in  fresh  concepts  at  their  various  portds, 
each  sense  interpreting  its  varied  impres- 
sions with  that  order  and  eonsisteney 
which  distinguishes  the  character  of 
externd  impressions  or  fresh  concepts. 
The  reception  of  thrse  primary  concepts, 
characterised  by  their  greater  intensity, 
eclipses  ihe  softer  reflex  echoes  of  the 
imagination  just  as  the  stars  are  blotted 
from  our  vision  by  the  approach  of  the 
radiant  sun.  The  reflective  imagination 
Is  not  necessarily  reduced  to  absolute  in- 
activity, but  rather  it  is  that  to  the 
imaginative  listener  the  louder  speaking 
voices  eclipse  the  more  feeble. 

The  ghosts  of  the  waking  state  are 
clearly  andogous  to  the  horrid  nightmare 
demons  of  sleep.  Such  horrid  dreams 
may  be  produced  artificially  by  wilful 
interference  with  the  breathing  of  the  un- 
conscious sleeper.  (See  "  Illusions,"  by 
James  Bully,  p.  116— International 
series.)  Thus,  disturb  the  breathing 
of  the  unconscious  sleeper  by  plac- 
ing a  heavy  fold  of  the  bedclothes 
over  the  mouth  and  partly  the  nostrils. 
By  degress  his  face  flashes,  the  skin 
exudes  a  sweat,  the  limbs  are  aimlessly 
jerked  about  ss  if  in  distres«,  and  at  last  it 
is  so  oppressive  as  to  awake  the  uncon- 
scious object  of  our  experiment,  who 
immediately  proceeds  to  relate  that  he 
has  awoke  from  a  frightful  dream,  where- 
in he  vividly  felt  he  was  being  saffooated 
by  some  monster  of  horrid  shape  who  eat 
upon  his  chest  and  grasped  his  tliroat 
with  angry  daws. 

But  intense  fear  during  the  waking 
state  may  at  times,  with  superstitious 
minds;  produce  somewhat  corresponding 
distorted  coacepts.  The  young  and  timid 
whose  minds  have  been  saturated  with 
the  weird  legends  of  the  Scottish  High- 
lands, are  at  times  specially  subject  to  the 
inflaenoe  of  such  disturbing  illudoua 
when  obliged  to  travel  alone  in  the  silence 
of  the  night  through  dismal  glades  of 
sighing  pines  and  peopled  by  repute  by 
ghostly  shades.  To  such  it  is  pouible 
that  the  indisthiot  outline  of  a  dead 
stump  fafaatly  shining  by  moonlight,  the 
phosphoreeoent  fungus,    pr  evea  a  earl- 
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otuly  fhtped  noddins  fonse  bush,  to  ihdi! 
half-ftvertod  bat  ipell-boond  gaze,  may  be 
diiftorted  into  forms  as  unreal  and  horrid 
as  those  dae  to  indigestion  or  other 
interference  with  the  necessary  vital 
fonotions  during  sleep. 

The  imagination  it  wonld  seem  has  the 
power  under  expectancy,  fear,  or 
extreme  pleasure,  to  order  and  magnify 
generic  reflex  groupings  of  images  which 
agree  with  the.  simple  state  of  fear, 
pleasure,  anxiety,  and  snchlike ;  but  it  has 
net  the  power  to  be  specifically  accurate 
or  consistent,  and  thus  it  would  seem  to 
be  the  blind  groping  of  a  dim  generic 
grasp,  not  of  specific  value  like  the  con* 
seiooenets  of  the  undisturbed  waking 
itaie  at  its  beeti 

Let  any  one  in  a  quiet  mood,  as  he  is 
muBiog  before  the  evening  fire,  purposely 
eloie  the  eyes,  and,  to  increase  the  effect, 
place  the  palm  of  the  hand  lightly  over 
them  to  exclude,  as  far  as  possible,  the 
still  active  effects  of  external  io^pressions. 
He  will  then  find  the  images  of  F*ncy 
butsting  apparently  upon  the  view  of 
sense  in  thai  strangely  vivid,  changing, 
incoherent  evolving  and  melting  away 
character ;  and  yet,  withal,  giving  an 
illnsory  sort  of  impression  that  there  is  a 
reality  and  a  natural  sequence  in  the 
■hapes,  forms,  colors,  and  pictures, 
which  rapidly  displace  each  other  as  he 
gazes. 

These  gleams  which  we  are  permitted 
to  be  the  spectators  of  ars  not  or  are  but 
feebly  under  the  control  of  the  conscious 
will.  The  writer  has  frequently  tested 
this  fact  by  personal  experiment.  On  the 
last  occasion  he  did  so  his  own  thoughts 
wsre  to  a  large  extent  impressed  witu  the 
scenery  of  the  Huon  road  through  which 
be  had  travelled  that  day.  Although  he 
purposely  tried  to  work  into  the  unbidden 
scenes  and  images  which  floated  before  his 
mental  vision,  the  form  of  a  wattle  tree  in 
blossom,  he  found  be  was  unable  to  order 
its  inclusion  in  many  wooded  scenes  that 
unbidden  would  vividly  evolve  to  his 
conscious  sense.  One  remarkable  scene 
seemed  to  thrust  itself  unbidden,  again 
AQd  again,  viz.:— a  small  rooky  promon- 
tory  crowned  with  a  group  of  the 
graoefol  she- oaks  so  common  on  the 
margin  of  the  estuary  of  the  Derwent 
(Gasuarina  quadrivalvis.)  In  the  shel- 
t»i»d  bay  beneath  this  rooky  diff  scene 


where  he  felt  he  was  situated  he  could  see 
distinctly  the  wave-ripples,  and  reflections 
of  the  sun's  rays,  together  with  a  strange 
bright  patch  of  sunshine  which  seemed  to 
brilliantly  light  up  the  sea  at  its  base.  He 
tried  to  force  a  change  by  the  attention  of 
the  memory  to  the  rom^mtic  Huon  scenes, 
but  he  found  he  could  but  slightly  vary 
the  sea  cliff  scene  already  described,  the 
patch  of  light  still  forming  o^e  of  its 
distinctive  features.  On  other  occasions 
he  had  no  difficulty  of  picturing  the 
wattle  tree  in  blossom,  but  in  every  case 
he  felt  he  was  as  much  a  spectator  as  one 
feels  in  sleep  amidst  the  scenes  of  dream- 
land. 

It  is  quite  possible,  therefore,  that  the 
proverbial  moods  of  some  people— the 
grave  and  the  gay— may,  to  a  larger  ex- 
tent than  we  are  aware  of,  be  colored  by 
this  unsuspected  undercurrent  of  fancy 
during  our  waking  momentf . 

My  chief  object  in  drawing  particular 
attention  to  the  region  of  Fancy  is  to 
show  that  under  peculiar  circumstances  it 
is  conceivable  that  its  hidden  reflex 
activities  may  surge  up  among  the 
primary  concepts  of  the  'eenses,  and  thus 
be  the  origin  of  senee  illusions  even  in  the 
minde  of  those  who  are  otherwise  of  a 
sound,  healthy  constitution.  It  is  quite 
dear  that  these  undercurrents  of  Fancy 
are  distinct  from  ordinary  concepts  of 
memory,  although  it  is  not  improbable 
that  memory  and  fancy  concepts  are 
intimately  related,  and  may  powerfully 
act  and  react  upon  each  other.  The  curious 
way  in  which  a  memory— say  of  a  name 
which  we  at  the  moment  in  vain  try  to 
recall— bursts  in  unbidden  soon  after  upon 
a  foreign  train  of  thought,  is  very  remark* 
able,  and  it  is  therefore  quite  poasible  that 
through  the  hidden  agency  of  active 
undercurrents  of  Fancy  the  dormant 
memory  may  be  awakened. 

Illusions,  as  regards  simple  concepts, 
are  comparatively  rare  among  sane  per- 
sons, where  all  the  senses  are  free  or 
unconditioned  and  healthy.  External  or 
primary  sensations  of  forms,  colors, 
sounds,  touch,  motion,  and  such  like,  are 
for  the  most  part  readily  distinguished 
from  simulations  of  realities,  even  in 
some  cases  of  partially  impaired  sense 
organs. 

There  are  numberless  oLrcumstanoes, 
however,  which  readily  tend  to  produce 
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illaslon  in  the  minds  of  persons  nnirained 
and  inexperienced.  For  example,  persons 
strongly  tend  to  believe  in  a  second 
shonter,  while,  for  the  first  time,  they 
listen  to  a  remarkable  voice -echo. 
Similarly  the  untntored  mast  also  be 
strongly  impressed  at  first  with  the 
illasory  reality  of  reflected  sight  objects. 
Who,  again,  has  not  felt  the  powerful 
tactile  illaslon  of  doality  in  unity  by 
crossing  the  fioger  tips— preferably  the 
second  and  third— while  with  eyes  shot 
pressing  the  snrfaoe  of  a  round  object, 
each  as  a  marble  or  the  tip  of  the  nose ; 
or  the  converse  of  this-noity  in  duality— 
in  the  pressure  upon  the  skin  of  the  body 
by  the  two  adjacent  points  of  a  pair  of 
compasses  ? 

If  in  such  cases  the  particular  senses 
were  not  aided  by  the  mors  extended  ex* 
perience  of  others,  and  by  free  com* 
parisons  and  repeated  trials  in  conjunction 
with  the  sister  or  complementary  senses, 
we  should  dl  be  subject  to  illusions  to  a 
much  greater  extent  than  we  at  present 
conceive. 

Where,  on  the  other  hand,  the  senses 
are  not  merely  unaided,  but  are  crippled 
by  conditions  wbioh  are  unfavorable  for 
the  reception  of  clearly* defined  and  un- 
disturbed conceptB,  we  may  be  certain, 
that  as  sure  as  the  lowly  organised  fungi 
attack  and  destroy  the  more  highly 
organised  animal  and  vegetable  forms 
whose  vigor  has  abated,  or  whose  tissues 
are  diseased,  so  sure  is  it  that  fungoid 
illusions  will  baiten  upon  and  distort  the 
judgment  of  all  those  whose  hidden 
springs  are  poisoned  at  the  source  by 
conditions  unfavorable  to  the  formation 
of  strong  healthy  primary  sense  con* 
cepts. 

COHHOK  FUKOOZD  ILLUSIONS. 

The  references  to  what  have  been 
termed  "  Common  Fungoid  Illusions  *'  in 
this  argument,  are  restricted  to  a  few 
common  typbs,  and  do  not  pretend  to 
comprehensiveness.  One  or  two  types 
have  been  chosen  which  are  particularly 
characteristic  of  our  own  race  and  age.  It 
would  be  less  difficult  to  bring  conviction 
to  most  people  with  regard  to  the  preva- 
lence of  gross  illusions  among  lower  races 
of  men,  or  among  people  of  a  bygone 
age ;  for  it  is  proverbial  that  errors  of  this 
kind  are  hkelv  to  be  more  oorreotly  appre- 
oiated  from  the  standpoint  of  an  observer 


untrammelled  by  local  influences.  If  we 
refer,  therefore,  to  the  illusions  of  the 
existing  lower  races  of  men,  or  to  ihoas  of 
ancient  times  in  regard  to  demonology, 
witshcraft,  astrology,  epilepsy,  lunaey 
)he  shape  of  the  earth  and  its  poiition  in 
the  solar  system,  and  such  like,  it  is 
merely  to  show  that  the  natural  trait  of 
ignorance  is  illusion  of  some  kind  or 
another.  Illusions  are  sometimes  mimetic, 
and  like  all  organisms  of  a  mimetic 
character,  they  are  difficult  to  distinguish 
from  the  surrounding  conditions  from 
which  they  take  their  shape  and  color. 
There  are  manj  current  illusions,  there- 
fore, which  are  only  superficially  different 
from  those  of  older  times.  They  may  bo 
clothed  in  a  pseudo  sdsnce  garb,  in 
mimicry  of  the  prevailing  spirit  of  thia 
age;  but,  fundamentally,  they,  on  ex- 
amination, will  be  found  to  preeenl  the 
well-known  features  of  the  fungoid  illusions, 
wiiich  in  all  ages  have  been  known  to 
prey  upon  weakness  and  ignorance. 

THB  ILLUSIONS  OF  IDHA  STMBOLS. 

The  first  examples  under  this  division 
refer  to  those  "fungoid  illusions"  ao 
closely  associated  with  all  forms  of  the 
outward  expressions  of  the  ideas ;  espe- 
cially those  related  to  the  sound-symbols 
of  articulated  words,  and  those  related  to 
the  form,  sight,  or  touch  symbols  of  all 
kinds  of  writing.  Simple  pictorial 
representations  bemg  more  natural  are 
less  liable  to  be  illusory^  Perhaps  no  age 
has  been  subject  to  this  form  of  illu^n 
so  much  as  the  present,  and  paradoxioai  as 
it  may  appear,  there  is  good  reason  to 
believe  that  many  of  the  so-called 
"  educated  classes"  are  likely  to  be  as  great 
slaves  to  the  myriad  illusions  arising 
therefrom  as  are  to  be  found  among  the 
illiterate. 

What  we  know,  think,  and  feel,  and 
through  what  chains  of  previous  know- 
ledge we  have  arrived  at  our  present  oon- 
dition  can  only  be  disclosed  partially  to 
others  by  means  of  idea  symbols.  Out- 
wardly we  can  observe  a  man  laugh,  cry, 
speak,  sing,  gesticulate,  but  even  though 
we  could  enter  and  penetrate  to  the  re- 
motest molecule  of  his  brain  we  could  not 
by  all  our  perceptive  organs  of  sense 
discern  his  actual  feelings  or  thoughts. 

If  in  ourselves  there  were  not  an 
orderly  and  consistent  connection  in  the 
ordinary  casual  relation   between  certain 
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dmilar  groups  of  such  external  symbolie 
■oands,  forms,  gestioolations,  and  ezpres* 
fions  with  our  own  oonoepts,  (hoaghts, 
and  feelings,  we  ooald  not  hope  to  ander- 
■tand  others,  or  be  understood  by  them. 
Laughter  in  another,  e.g.,  might  really  in 
Itself  mean  grief,  did  not  such  outward 
symbolic  expression  correspond  with  a 
similar  causal  relation  between  our  own 
constant  forms  of  ouiward  expression  and 
our  inner  real  feeling  which  we  have 
learned  to  designate  by  the  word  symbol 
— laughter.  (See  Lange*s  History  of 
Materialism,  Vol.  IL,  816.)  To  the 
inexperieoed  this  analysis  may 
seem  trivial,  but  it  is  really 
necessary  ;  for  it  will  be  dis- 
closed presently  how  closed  all  forms 
of  illusion  by  the  intervention  of  word 
symbols,  may,  through  mistaken  inter- 
pretation, result  in  much  unnecessary 
strife  and  confusion.  For  it  logically 
follows  that  if  any  idea-symbol  be 
used  by  anyone  in  an  abnormal  way, 
whether  in  ignorance,  at  random,  or  as  a 
wilful  misrepresentation,  he  is  likely  to 
produce  a  wrong  conception  in  the  minds 
of  those  who  are  in  the  habit  of  using 
the  idea-symbol  correctly. 

ILLUSIONS  BSLATBD     TO      WOBD      8THB0LB. 

The  form,  color,  intensity,  and  specific 
significance  of  actual  ideas  can  never  be 
closely  approximated  by  the  agency  of 
words  between  persons  whose  capacities 
differ,  or  whose  mental  culture  may  happen 
to  be  at  different  stages  of  development. 

Every  cultivated  person  knows  from 
experience  that  particular  words  or  phrases 
related  to  complex  ideas—although  at 
first  used  familiarly  in  a  genersl  sense — 
come  by  closer  study  and  wider  culture  to 
stand  for  a  much  broader,  deeper,  and 
dearer  conception  than  that  afforded  by 
the  insignificant  seed  idea  which  at  the 
first  stage  was  associated  with  the  par- 
ticular word  symbol  in  this  person's  mind. 
It  is  at  this  stage  where  confusion  is  apt 
to  aiise  in  cootroversy  between  good, 
ofl^rnest  men.  Fiiilosophers.  too,  find  in 
this  region  their  favorite  battle  ground. 
But  as  regards  the  latter,  so  long  as  dis- 
tinctions remain  unclassified,  it  is  perhaps 
well  that  a  wisely  conducted  conflict 
should  be  maintained;  for  it  is  in  such 
conflict  that  we  come  to  expand  the  new 
idea,  and  to  form  the  needful  expression. 
7he  ignorant  person,   as  well   as   the 


superficial  word  glutton,  so  largely 
produced  by  our  gramaphonic  systems 
of  education,  only  catch  remotely  the 
order  of  genue  of  the  cultured  thinker's 
idea.  To  the  class  referred  to — the 
Species,  or  the  fully  developed  light  and 
shade  of  the  cultured  person's  idea  is 
more  or  less  concealed  in  penumbral 
darkness.  The  illusions  which  arise  out 
of  these  differing  ^conditions,  however,  are 
often  very  disastrous ;  for  to  these  may 
eliiefly  be  attributed  the  reason  why  the 
prophets  of  each  succeeding  age  have 
been  stoned,  crucified,  maligned,  or  other- 
wise maltreated.  The  fungoid  illusions 
which  batten  upon  forms  of  expression 
have  been  the  cause  of  much  evil.  That 
the  evils  arising  out  of  word  illusion  is 
not  exaggerated  may  be  easily  proved. 
Let  anyone  attempt  to  get  a  clear  grasp 
of  the  ideas  of  any  two  persons  of  average 
education  with  respect  to  the  real  nature 
and  particular  meaning  of  the  following 
group  of  idea  symbols  as  used  by  the 
learned,  viz.: — 

Anthropomorphism,  Atheist,  Ohristian, 
Oommunist,  Deist,  Darwinian,  Deter- 
minism, Evolutionist,  Hypnotism,  Pa- 
ganism. Pantheism,  Realism,  Seeptio» 
Socialism,  Teleologist,  Spiritualist,  Ag- 
nostic, Mind,  Force,  Matter,  Spirit,  SouU 
Body,  Ego,  Non-Ego,  Religion,  Moral 
sense,  Will,  and  snciilike. 

These  terms  cover  a  very  wide  field. 
They  are  in  common  use  in  some  senso 
by  the  learned  and  unlearned;  by  the 
learned  of  opposing  schools  of  thought ; 
but  as  there  are  comparatively  few  who 
take  the  honest  trouble,  or  have  tho 
mental  capacity  to  understand  in  their 
fullDess  the  history  and  complex  ideas 
underlying  these  words  or  symbols,  it 
follows  that  they  must  be  fertile  sources 
of  illusion ;  and  the  fruit  of  such  ilIusion» 
where  strong  feelings  are  oonoerned,  have 
been,  and  ever  will  be,  confusion,  bitter* 
ness,  and  strife.  The  proof  of  this  is 
manifested  by  the  frequency  of  the  use  of 
terms  ending  in  ist  ;  not  so  much  as  an 
expression  of  the  appropriate  underlying 
thought  or  feeling,  as  of  a  dim  notion  of  a 
quality  involving  reproach  and  deprecia- 
tion. Clearly  to  all  such  the  particular 
term  is  illusory ;  and  the  application,  so 
far  as  intention  is  concerned,  is  likely  to 
be  as  ^alse  and  unjust  as  when  at  Antioch, 
the  fierce  opponents  of  the   followers  of 
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Jems  Ohrist,  ooined  the  term  of  reproach 
**Chri8kian,"  now  fortunately  tranemnted 
into  one  glorious  to  hnmanity. 

As  a  farther  illastration  of  the 
common  illusions  related  to  word -symbols, 
let  us  examine  the  illusory  conceptions  so 
frequently  held  by  many  persons  with 
regard  to  the  use  of  the  terms  Matter  and 
Mind.  The  illusion  to  such  persons  is, 
that  we  know  directly  a  substance  of 
matter  as  distinct  from  mind.  And  again 
further  it  is  conceived  by  such  pet  sons 
that  matter,  in  itself,  is  dead,  inert, 
<ii8tinct  from,  and  less  mysteriously  con- 
stituted than  that  part  of  mental  pheno- 
mena to  which  they  restrict  the  term  mind. 

This  is  a  common  fungoid  illusion. 
The  cultured  thinker  knows  and  can 
demonstrate  logically  that  the  substance 
of  matter  is  a  hypothesis  of  the  mind  to 
Account  for  certain  of  the  mental  concepts 
chiefly  related  to  direct  primary  im- 
pressions of  sight,  touch,  and  muscular 
effort.  It  can  be  demonstrated  to  minds 
sufficiently  developed  to  receive  such  de- 
monstration that  ail  our  concepts — 
whether  relating  to  form,  color,  space, 
time,  resistance,  opacity,  transparency, 
emell,  heat,  cold,  hunger,  thirst,  weari- 
ness, memory,  mental  introspection,  self, 
not  self;  in  a  word,  all  sensations  are 
mental.  In  the  words  of  an  able  ex- 
positor (Huxley)  immediate  knowledge  is 
confined  to  states  of  consciousness,  or,  in 
other  words,  to  the  phenomena  of  mind. 
Knowhdge  of  the  physical  world,  or  of 
one*s  own  body,  and  of  objects  external  to 
it,  is  a  system  of  beliefs,  or  judgments, 
based  on  the  sensations.  The  term 
*'  self"  is  applied  not  only  to  the  series 
of  mental  phenomena,  which  constitute 
the  ego,  but  to  the  fragment  of  the 
physical  world,  which  is  their  constant 
concomitant.  The  corporeal  self,  there- 
fore, is  part  of  the  non-ego,  and  is  objective 
in  relation  to  the  ego  as  subject. 

Elsewhere  the  same  able  expositor 
states  clearly,  **  that  if  we  possessed  no 
sensations  but  those  of  smell  we  ehonld 
be  nnable  to  conceive  a  material  sub- 
stance. We  might  have  a  conception  of 
time,  but  ooold  have  none  of  extension, 
or  resietanee,  or  of  motion ;  and  without 
the  three  latter  conceptions,  no  idea  of 
matter  conld  be  formed." 

It  may  be  conceived,  thereforoi  that  tha 
only  knowledge  we  oonsoioasly  possessi 


directly  or  indirectly,  is  purely  mental. 
One  portion  we  call  external  perception ; 
other  parts  (including  feeling,  judgment, 
memory,  dream,  delirium,  illusion — all 
parts  of  one  whole)  purely  subjective,  and 
equally  mysterious.  The  mind  tends  to 
infer,  ejectively,  its  impressions,  as 
symbolic  of  a  mysterious  objective,  some- 
thing external  to  it.    That  is  all. 

The  jfiolian  harp,  if  endowed  with  the 
sense  of  hearing  only,  and  so  limited  to 
the  range  of  its  own  chord  sounds,  wonld 
conceive  its  own  cnord,  objectively,  as 
external  to  itself.  It  would  tend  to  aeek 
external  to  itself  the  exact  origin  and  idea 
of  its  own  specific  sounds.  It  could  not 
dream,  as  the  objective  cause  of  its  own 
subjective  chord  sounds,  the  gentle 
vibrating  breeze,  except  in  the  manner  of 
some  ^olian  harp  sound. 

THB  OOMMON  ILLUSION  THAT  MEN  OF  CUL- 
TUftB  AND  SCIBNOa  HAVB  A  SPBOIAL 
TBNDBNGY  TO  BB  SCBPTICAL  AS  BBOABDS 
TRUTH. 

This  may  be  regarded  as  a  type'  of  the 
many  fungoid  illusions  which  naturally 
arise  in  the  prejudiced  and  antagoniatio 
minds  of  the  slothful  and  ignorant. 

Lovers  of  ease  favor  conceptions  which 
involve  no  trouble  of  mind.  To  hold  the 
mind  in  suspense  when  in  doubt,  and 
when  immediate  action  is  not  imperative; 
to  sift  the  grain  of  wheat  from  the  asao- 
dated  chaff ;  to  qualify  the  obeervation 
with  the  ascertained  knowleage  of  one's 
personal  equation  of  error;  to  eeek 
truth  with  a  single  eye  in  eoom 
of  cowardly  fears  regarding  poesible 
consequences  to  one's  self ;  to  suffer 
misunderstood  the  mental  pain  of  transi- 
tion of  thought  due  to  the  unequal  growth 
and  change  of  the  intellect  and  one's 
personal  dingmg  ideals  and  sympathies, 
are  matters  which  are  no  more  tiian  the 
sound  of  words  to  the  indolent  mind, 
whoee  faith,  too  often,  is  a  mere  aocident 
of  time  and  place.  The  indolent  mind  la 
irritated  by  complexity,  and  insists  upon 
the  enjoyment  of  simplidty,  even  Uioogh 
It  should  be  artificially  created  by  the 
mutilation  of  valuable  complex  truths. 

It  is  not  here  maintained  that  the 
earnest  eoqniring  mind  is  not  advantaged 
at  times  to  desire  when  wearied  a  some- 
what similar  refuge.  But  to  the  latter  it 
is  eonsolonsly  sought,  and  is  the  well- 
earned  repose  after  the  strain  of  mental 


toil.  In  their  case  it  Im  the  natnral  half- 
sleep  following  npon  mental  aotivitiee 
wherein  at  times  the  great  and  beantifal 
generio  trnth8  of  poeey  and  parable  have 
their  birth.  It  need  not  be  pointed  oat, 
however,  thet  there  are  many  indolent 
of  mind  amonget  us,  while  the  group  of 
earnest  and  thorough  thin  here  are  few. 
Ifi  ie  not  surprising,  therefore,  that  the 
aims  and  methods  of  the  Boientlfio 
worker  should  so  frequently  be  misunder- 
stood and  misrepresented. 

Of  course  it  is  not  meant  that  the 
opponents  of  scientific  work  and  methods 
of  investigation  are  so  unjust  as  to  sup- 
pose that  the  alleged  tendency  to 
Bceptiebm,  on  the  part  of  the  men  of 
science,  would  be  blameable  in  matters 
which  are  false  or  which  appear  to  be  so  ; 
for  in  such  case  there  would  be  no  room 
for  discussion. 

To  oppose  even  the  appes  ranee  of 
falsehood  or  vice  is  a  healthy  attitude, 
and  can  only  be  considered  objectionable 
fay  those  minds  antagonistic  to  truth 
and  virtue. 

As  a  matter  of  fact,  the  charge  as 
regards  scientific  observers  is  manifestly 
absurd.  Science  is  simply  carefully  proved 
knowledge.  True  men  of  science  are 
those  who  are  ever  actually  engaged  in 
wresting  the  fruits  of  knowledge  from  the 
vast  unexplored  regions  of  nature,  and 
whose  highest  reward  is  the  feeling  that, 
by  their  labors  and  discoveries,  they  have 
cooquered  some  part  of  the  region  of 
ebaoB,  doubt  and  obscurity,  to  the  great 
benefit  of  their  kind.  The  railway  train 
in  rapid  motion  may  cause  the  illusion 
that  the  increased  resisUng  current  of  air 
is  in  itself  moving  more  swiftly  than 
when  the  same  tram  is  at  rest. 

In  like  manner  inexperienced  minds  see 
only  in  the  active  forward  advance  of 
Bcientifio  investigation,  the  siftu&g,  weigh- 
hig,  and  measuring  processes,  and  often 
labor  under  the  illusion  that  beoaose  in 
this  pioneer  work  the  workers  are  obliged 
to  reject  large  quantities  of  truth  huske, 
the  latter  prooeas^and  not  the  acquire- 
ment of  the  fewer  and  lese  oonspieuoiis 
truth  grains^is  the  particular  objeot  of 
their  remarkable  activities,  Thek  poei* 
tive  advance,  and  greater  neod  to  dia- 
eriminate  and  to  reject,  being  a  mere  con* 
•equence  of  their  relatively  greater  love 
for  the  acquisition  of  more  truth  or  know- 


ledge. Belativa  to  the  indolent  they 
appear  to  reject  mora— nay,  blunder  more 
—but  it  is  altogether  due  to  the  fact  that 
their  love  for  knowledge  is  more  active. 
Those  who  can  endure  an  imperfect  mix- 
ture, or  do  not  love  purity,  need  not  reject 
much  dross ;  but  it  is  hard  that  the  refiner 
shoold  be  blamed  for  the  unavoidable 
accumulations  of  the  conserving  and  re- 
fining processes. 

UiLUSIONS  DUB  TO  UnXPBRiaNOB  OB 
DaVBCnVB  BQUIFMBBT  ON  THB  PABT  OT 
THB  ACnVB  OBSBBVEB. 

Thoughtful  men  are  well  aware  of  the 
danger  of  being  over- sure  about  matters 
which  many  able  men  have  arrived  at 
profoundly  opposite  conclusions.  The 
thoughtless  have  no  such  dread.  And  yet, 
though  all  our  observations  are  so  apt  to 
be  faulty  if  not  properly  dhected,  few 
think  that  for  exact  observation  tn  any 
spedal  branch  of  knowledge,  special 
aptitude,  and  a  long,  careful  ttaining  In 
the  instmmenta  of  observation  are  abso- 
lutely necessary.  For  example :— Look 
what  long  yeare  of  patient  training  of  the 
muedles  of  the  hand,  ear,  and  eye,  ia 
necessary  before  the  musician  can  render 
with  skill  and  feeling  the  masterpieces  of 
a  Mendelssohn  or  a  Schumann.  The 
skilled  botanist  may  be  ealled  upon  at  any 
time  to  distlngoiah  a  new  plant,  and  to 
describe  its  oharaeters.  But  in  order  to 
do  thie  satiaf aetoiily  he  must  be  prepared 
to  show  in  what  leapeet  it  is  related,  and 
in  what  respeot  It  dUffers  from,  say,  about 
85,000  flowering  plants  aheady  sdentifi* 
eally  described  and  elassified.  When 
we  learn  also  thai  prior  to  the  proper 
etndy  of  botany  and  aoology,  the 
student,  by  labotUms  trainhig  in  mor- 
phology and  physiology,  must  equip 
himself  for  the  apedal  work,  we  ean  have 
some  notion  of  the  pains  taken  by  men  of 
science  that  obeervations,  in  the  line  of 
thehr  studies  are  not  marred  by  laok  of 
skill  or  of  previoBi  training.  Nay,  so 
necessary  is  it  that  all  sdenfcifio  observa- 
tion should  be  earried  out  with  tlie 
greatest  rigor  and  exactness,  that  the 
greatest  pioneers  in  scientific  investigation 
have  been  the  foremoat  in  the  disooveiy 
of  more  perfect  Instrumental  aids  designea 
to  further  extend  the  range  and  neutralise 
the  errors  of  our  senses,  and  In  this  way 
secure  that  preeiBion  which  modem 
science  demands  of  its  followers. 
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It  takes  the  great  expositor  and  thinker, 
Lange,  over  1000  closely  printed  pages  of 
matter,  to  anfold  to  ns  a  mere  absiraot 
of  the  history  and  meaning  of  the  sohools 
of  materialism  and  (ideausm.  Bastian, 
with  numerous  owefully  ezeeuted  figures, 
tries  to  convey  to  us  in  700  pages  of 
descriptive  matter  a  summary  of  his  own 
observations  regarding  the  structure  and 
functions  of  the  brain.  Hitzig,  Ferrier, 
and  other  skilled  epedaliste,  had  long  and 
profoundly  studied  the  functions  and 
physiology  of  the  sensorial  apparatus  of 
the  btsin  in  all  its  bearings,  and  their 
oombined  testimonies  have  been  of  the 
greatest  service  to  us  in  dissipating  many 
of  the  older  and  cruder  conceptions  of 
phrenology  and  physiology,  and  in 
•zplaining  many  of  the  more  mysterious 
problems  of  mind  and  body. 

One  important  lesson  hat  been  given  to 
us  in  regard  to  observation,  which  has  an 
important  bearing  upon  the  subject  of 
sUa  argument,  vis«,  that  not  only  as  re* 
gards  eyesight  and  for  astronomical  ob- 
■ervacions  merely  do  we  require  to  pro- 
vide ourselves  with  a  carefully  determined 
'^personal  equation  of  error,*'  but  every 
other  sense  should  be  similarUy  guarded 
as  they  are  all  subject  to  varying  degrees 
of  error  under  certain  conditions.  From 
what  has  already  been  stated  it  is  obvious 
that  should  any  untrained  person  think 
lia  can  propsrly  understand  the|mysteries 
of  new  and  complex  phenomena,  without 
first  studying  carefully  the  laws  which 
make  phenomena  at  aU  possible  to  him, 
together  with  the  ascertained  conditions 
of  sensorial  error,  he  will  undoubtedly 
and  unconsciously  land  himself  in  the 
Cimmerian  darkness  of  illusions,  kindred 
lo  the  ancient  witchcraft  or  its  twin  sister, 
spiritualism,  now  so  often  guised  in 
modern  pseudo-science  dress. 

To  the  cultured  thinker  all  phenomena 
are  purely  mental  and  sabjeotive,  and 
as  such  are  equally  mysterious. 
T6  the  average  spiritualist  only  a  small 
portion  of  phenomena,  and  that  the  most 
disordered  and  unreliable  part  seems  to 
be  regarded  as  possessing  any  wonder  or 
mystery.  The  most  orderly,  valuable,  and 
equally  mysterious  part  of  subjective 
phenomena — orderly  primary  concepts — 
is  despised  by  the  spiritualist  for  the 
vulgar  reason  that  such  Orderly  mani- 
festations are  as  common   as  the  green 


grass;  and  yet  the  profoundest  thinkers 
see  in  the  lowliest  organism  so  common 
by  the  wayside  a  mystery  greater  than 
that  of  human  folly,  whose  epidemics 
have  so  often  puzzled  the  moralist  and 
psychologist. 

Whilst  dissecting  the  living  tissues  of 
the  common  trigloohin  and  other  weeds 
of  our  ditches  under  the  microscope,  I 
have  often  beeo  impressed  by  the 
beauties  of  structure  which  are 
shut  off  from  the  feebler  powers  of 
the  unaided  eyesight.  I  have  watched  the 
mysterious  life  of  the  cell  in  the  humble 
yeast  plant  and  desmid,  and  I  have  seen 
the  living  building  processes  grow  into 
form  and  beauty  before  my  wondering 
sense,  and  a  feeling  of  awe  has  frequently 
filled  my  mind,  as  form  after  form  seemed 
to  come  mysteriously  into  existence  before 
my  eyes,  and  to  frame  themeelves 
upon  a  structure  of  wondrous  design  and 
beauty.  Each  living  "briok"  in  itself 
being  guided  and  determined  in  its 
course  as  if  by  the  immediate  agency 
of  a  liidden  Almighty  finger. 

Most  naturalists  have  been  similarly 
impressed  while  contemplating  the  silent 
building  forces  of  organic  oatare.  Xhey 
are  thus  frequently  reminded  of  the 
mystery  underlying  the  more  familiar  and 
perhaps  uninteresting  externals  of  common 
objects.  They  are  also  so  accustomed  to 
witness  mysterious  design  and  movements 
for  which  they  can  give  no  explanation 
that  they  are  not  so  apt  to  be  led  into 
illusion  by  the  appearance  of  phenomena, 
which,  for  the  time  being,  may  seem  ex- 
traordinary and  unexplicable  to  the 
crippled  or  unaided  senses.  Nor  are  they 
so  apt  to  be  overwhelmed  by  mere 
novelty  or  rarity  because  the  momentary 
wonder  seems  as  inexplicable  as  the  origin 
of  all  mental  phenomena  to  the  cultured 
thinker.  The  average  form  of  spiritualism 
would  appear  to  be  a  corrupt  or  degraded 
form  of  the  poetry  of  Materialism,  al- 
though  it  affects  to  despise  that  system  of 
philosophy.  It  is  far  from  my  mind  to 
treat  with  levity  the  ordinary  crudities  so 
commonly  manifested  at  the  many 
spiritualistic  seances  which  I  have  had 
the  opportunity  of  witnessing. 

One  grave  objection  to  the  value  of  the 
testimony  of  such  seances  is,  that  wher. 
ever  any  phenomena  have  been  observed 
wliich  appeired  to  be  Inexplicable,  they 
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ware  alw*yl  aanif astod  ante  oondiUou 
when  at  leasl  some  of  Ihe  eompleineiitary 
•entes,  if  noi  all,  were  al  a  disadvanlage. 
I(  hat  already  been  staled  that  the  eenees 
are  parlioafarly  liable  lo  all  forme  of 
illneione,  at  times,  even  where  they  are 
free  and  nnoonditioned.  It  has  also  been 
shown  that  the  only  diflerenee  between 
the  waking  eonoepts,  dreams,  snbjeetive 
delosions,  and  snehlike  is  in  Ihe  invariable 
strength,  and  onmistakable  order,  eon- 
sistenee,  and  harmony  of  the  primary 
ooneepts,  as  compared  with  the  feebler, 
ineonsistent,  shifting,  kaleidosoopie 
phenomena  of  faney,  ghost  deloston 
dream,  and  other  lllnsions  of  the  diseased 
brain.  The  only  way  to  distinguish  any 
form  of  illosion  woold  be  to  dispel  the 
oondjtione  unfavorable  to  the  manifesta- 
tions of  healthy  ooneepts. 

One  signifleaot  eirenmstanee  which 
may  enable  strong  healthy  minds  to  free 
themselves  from  the  degrading  errors  of 
epiritaalism  is  to  disoem  that  the  con- 
ditions favorable  to  illasion  and  fraud  aie 
ever  the  oonditions  under  which  typical 
spiritualistic  phenomena  ere  mani»Bted. 
Lord  Lindsay  and  others — by  moonlight 
— fancied  that  they  saw  the  law  of  gravita* 
tion  opposed  by  some  new  force,  in  the 
devitalion  of  Mr  Home.  Bat  that  men, 
in  a  sane  state  of  mind,  should  accept  the 
idoa  offoand  that  they  had  discovered  a 
new  force  when  all  the  semes  were  so 
absurdly  handicapped  (for  ordinary  pur* 
poees  of  observation  even),  and  that  they 
were  trammelled  by  the  disadvantage  of 
best  position  for  verification,  shows,  for  the 
time  being,  they  were  not  aware  of  the 
great  liability  to  illusion  under  such 
oonditions. 

To  have  contemplated  even  the  possi- 
bility of  discovering  a  new  force  under 
such  crippled  conditions  shows  that  their 
minds,  like  those  of  ordinary  madmen, 
were  for  the  time  being  constituted  to 
favor  Ulasionary  conceptions. 

It  ought  to  be  stronsly  impressed  that 
there  is  no  well  marked  line  between  the 
sane  and  the  insane,  and  scarcely  any 
where  illusion  is  concerned,  apart  from 
its  permanency. 

There  arelmany  remarkable  pohits  of 
agreement  between  some  of  the  concepts 
of  spiritualists  and  those  of  the  hopelessly 
insane. 

1.  In  both  the  ooneepts  are  frequently 


normal,  in  contradiction  to  common  eense, 
and  without  any  apparent  purpose  or 
reason.  The  intensity  of  the  conviction, 
nevertheless,  in  both  seems  to  be  greater 
than  the  ordinary  convictions  of  common 


2.  They  manifest  themselvci  nnder 
conditions  where  the  common  organs  of 
eense  are  partly  or  wholly  crippled. 

8.  In  both  classes  they  are  manifested 
frequently  under  physical  ezdtement  or 
strong  emotion. 

4.  In  both  they  are  frequently  mani- 
fested by  people  who  have,  or  who 
appear  to  have,  a  well-known  epileptic 
tendenoyi  frequently  resulting  In  bodily 
prostration. 

6.  The  moral  sense  of  many  such  inter- 
mittently afleeted  epileptics  ^the  trance 
medium-^seoms  to  be  very  low,  and  their 
testimony  worthless. 

It  is  asignifloant  cireumatance  observed 
by  Dr.  Maudsley,  and  other  experts,  that 
in  the  incipient  stages  of  epUepsy,  the 
destruction  of  the  moral  senee  seems  to 
precede  the  more  violent  physical  accom- 
paniments of  this  dread  calamity. 

6.  In  both  classes  referred  to  extreme 
excitability  ie  frequently  exhibited;  their 
imagination  and  originality  remarkable, 
and  often  of  a  poetic  order.  But,  unlike 
the  normal  stages  of  sanity,  tbey  are  ex- 
tremely irritated  when  the  reality  of  their 
illusory  concepts  are  called  in  question. 
It  would  seem  as  if  all  the  creative  and 
other  powers  of  the  mind  were  diverted 
from  critical  and  other  proper  uses,  and 
devoted  to  the  creation  of  wonderfni 
theories,  whose  sole  object  is  to  bottrese 
or  build  up  the  loved  illusion. 

The  explanation  of  spiritualism  is  not 
to  be  found  in  the  typical  phenomena,  but 
in  the  thorough  studv  of  the  deeply  rooted 
causes,  mental  and  physical,  in  men's 
natures,  of  which  the  phenomena  which 
so  impresses  them  are  a  fairly  reliable 
index.  Tell  me  a  person's  wonder,  and  I 
may  fairly  infer  whether  the  intelligence 
of  the  person  is  of  the  order  of  a  madman, 
a  savage,  a  child,  or  a  Newton. 

Wonder  is  purely  a  relative  state,  and 
varies  with  the  stage  of  intelligence. 
Higher  intelligence  is  like  a  kingdom  of  a 
higher  order  of  nsefol  vigorous  plants, 
whose  advance  into  a  wilderness  absorbs 
and  takes  the  place  of  a  less  useful  and  a 
more  lowly  Older. 
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BzFIiAMATIOir.OF  TiBKt  USID  » 

Olassxfxid  Tablh. 
SnbdiTiBions  of  order  of  valne  of  ftesti* 
mony:— 

(1)  lodloates  tetimony   directly  ap- 

pealing to  senses,  feeling,  or 
oonsoionsness.  Memory  of 
former  ezperlenees  aiding  the 
judgment. 

(2)  lodicates  testimony  directly  ap* 

pealing  to  the  senses,  feeling,  or 
consoioniness.  Memory  of 
former  experienees  not  an  aid 
to  judgment. 

(8)  Indicates  szperlenees  more  or 
less  remote.  Testimony  de- 
pendant upon  observer's  memory 
mainly. 

(4)  lodioates  that  testimony  is 
wholly  dependant  npon  .'the 
observation  of  others — not  per- 
sonal observationt 

Oonditions  ahedef  g  qualifying  the 
valae  of  the  sobordinate  stages  of  obser- 
vation : 

a  Indicates  stage  of  the  soisntifio 
method.  All  sense  organs  avail- 
able for  verification,  together 
with  the  advantages  of  health, 
perfect  organisation,  best  posi- 
tion, Bpecial  training,  and  full 
equipment  of  tested  instrumental 
aids. 

h  Indicates  the  common  seuBC  stage. 
The  same  as  a  stage,  but  lacking 
the  advantage  of  special  training, 
best  position,  and  the  absence  of 
tested  instrumental  aids. 


(Crippled  iCBie  stagw  move  or  Itn  VLMm 
to  amsion.) 

0  Indicates  the  h  stage,  but  lacking 
the  co-operation  of  one  ef  the 
least  valuable  of  the  complemen- 
tary sense  aids. 

d  Indicates  the  h  stage,  but  lackfasg 
the  co-operation  of  two  of  the 
least  viduable  of  the  comple- 
mentary ssnse-aids. 

e  Indicates  the  h  stage,  but  lacking 
the  co-operation  of  three  of  the 
least  valuable  of  the  comple- 
mentary sense-aids. 

^  Indicates  the  h  stage,  but  lacking 
the  co-operation  of  four  of  the 
least  valuable  of  the  comple- 
mentary sense-aids. 

g  Indicates  that  all  the  sense  orgsns 
are  rendered  nugatory  so  far  aa 
direct  obf  rvation  is  concerned  ; 
memory  of  former  experiences 
alone  available  to  qualify  the 
testimony  of  others  npon  whom 
the  crippled  mind  and  senses  are 
now  wholly  dependant. 

Column  numbers  under  order  of  value 
of  testimony : — 

The  numbers  under  each  one  of  the 
four  columns  indicate,  in  the 
order  of  downward  sequence, 
the  relative  qaalitative  (not 
quantitative)  value  of  the  par- 
ticular itage  of  observation,  or 
of  the  conclusion  or  judgment 
based  thereupon. 
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THE  ETHICAL  AND  ECONOMIC  ASPECTS  OF  OLD 
AGE  PENSIONS. 

By  R.  M.  JOHNSTON,  I.S.O.,  F.S.S. 

(Read  November  22,  1905.) 


INTRODUCTORY  OBSERVATIONS. 

The  whole  question  of  making  State  provision  for  the 
maintenance  and  support  of  all  helpless  and  infirm  persons 
-who  have  survived  the  age  of  65  years  is  too  often,  in  con- 
troversy, clouded  by  the  frequent  use  of  the  abstract  term 
"State,"  as  if  it  represented,  in  itself,  a  real,  distinct,  and 
independent  entity. 

The  provision  for  the  maintenance  and  support  of  all 
dependents  of  the  community  in  any  one  year  —  whether 
children,  helpless  invalids,  improvident  persona,  or  the 
aged  infirm  —  is  purely  an  economic  question,  and  depends, 
not  upon  aji  ideal  State,  but  directly  and  entirely  upon  the 
products  and  services  created  or  supplied  by  the  inde- 
pendent active  breadwinners  of  the  community  for  the 
time  being.  Nay,  more;  every  function  of  the  State,  as 
such,  which  absorbs  time  and  labour,  directly  or  indirectly, 
by  means  of  general  taxation,  is  wholly  maintained  by  the 
usefullv  and  intelligently  directed  services  of  the  active 
breadwinners  of  the  community  for  the  time  being. 

It  will  be  observed  that  much  stress  is  laid  upon  the 
phrase,  "the  active  breadwinners  of  the  community  for  the 
time  being,"  for  it  will  be  made  apparent  hereafter  that  the 
whole  argument  in  favour  of  Old  Age  Pensions,  both  from 
an  ethical  and  economic  point  of  view,  rests  upon  the  fact 
that  the  active  indepeindent  breadwinner  of  to-day  has 
been  a  dependent  infant  and  school-child  in  his  earlier 
years,  and  he  may  yet  in  his  old  age  become  one  of  the 
helpless  and  infirm  dependents  upon  the  younger  genera- 
tion of  breadwinners  whom  he,  in  his  prime  manhood,  and 
during  their  helpless  stage  of  infancy  and  childhood,  di- 
rectly or  indirectly  through  State  agency,  sbeltere43 
cated,  and  maintained. 
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THE  COMPOSITION  OF  A  NORMAL  POPULATION. 

A  normal  population  in  a  civilised  State  at  the  present 
time  consists  of :  — 

1.  Independent  breadwinners. 

2.  Semi-independent    wives    and    other  relatives  en- 

gaged in  the  domestic  duties  of  the  household. 

3.  Dependent  children,  and  helpless  and  infirm  rela- 

tives. 

4.  Friendless  and  helpless  poor,  young  and  old,  main- 

tained by  breadwinners  through  the  medium  of 
State  taxation. 

The  following  abstract,  taken  from  the  analysis  of 
''Occupations  of  Uie  People"  in  Tasmania  at  the  last  census, 
afford!  a  clearer  notion  of  the  character  and  relative  num- 
ber of  these  important  groups  per  10,000  of  the  popula- 
tion :  — 

Composition  and  Relative  Proportion  of  the  Four  Great 
Divisions  of  the  People. 

(Per  10,000  persons.) 

(A.)  INDEPENDENT  feREADWtNNEfeS. 

(a)  Rendering  personal  and  immaterial 

services    for    express    salary,  com- 
mission, or  wages :  — 

Professional  services 290 

Domestic  services 4i50 

750 

(b)  Rendering     material     services     for 

equivalent  value  in  salary,  commis- 
sion, or  wages :  — 

Distributors  of  materials 716 

Modifiers  of  materials  1,088 

Primary  producers  of  materials  ...  1 ,617 

Other    independent    services     ...  90 

3,511 

Total  independent  breadwinners  4,261 

(B.)  SEMI-INDEPENDENT  GROUP. 

Wives  and  others  engaged  in  do- 
mestic duties  of  the  household, 
but  not  receiving  an  express 
equivalent  in  a  monetary  form  1,946 
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(C.)  DEPENDENTS. 

(a)  Maintained     directly      by     bread- 
winner :  — 

Children  under  15  years  of  age     3,650 
Aged  and  infirm  parents  65  years 

and  over   35 

Helpless  relatives  65  years  and 

over 7 

l)itto  ditto,  under  65  years 10 


(b)  Maintained     indirectly     by    bread- 
winners  through    the    medium   of 
State  taxation  :  — 
Paupers  and  others  65  years  and 

over 29 

Ditto  ditto  under  65  years 62 


3,702 
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Total    dependents    upon    bread- 
winners    3,793 


Total  persona  10,000 

From  the  preceding  tabular  analysis  it  will  be  seen  that 
there  are  only  about  42  persons  in  every  100  who  can  be 
regarded  as  making  independent  provision  at  any  time  for 
their  own  maintenance  by  means  of  direct  industrial  ser- 
vices having  an  express  monetary  exchange  value  in  the 
eyes  of  the  economist. 

The  members  of  the  houshold  who  perform  the  necessary 
domestic  duties,  although  not  receiving  any  express  re- 
inuheration  from  a  monetary  point  of  view,  may  be  also  re- 
garded as  self-supporting,  as  they,  by  their  services  within 
the  family,  give  a  value  equivalent  to  breadwinner,  al- 
though not  in  a  money  form. 

It  will  be  seen  that  every  42  breadwinners  maintain,  on 
the  average,  36  dependent  children  under  tiie  age  of  15 
years,  who  have  up  to  this  age  been  recipients  of  the  pro- 
ducts created  by  the  labour  of  breadwinners  in  the  aggre- 
gate for  the  support  of  the  whole  population,  and  who,  at 
this  stage,  had  never  contributed  anything  towards  the 
burden  of  the  State's  maintenance. 

In  addition,  these  42  breadwinners,  directly  or  in- 
directly, support  the  equivalent  of  0.71  helpless  dependent 
persons  over  the  age  of  65  years,  and  0.72  dependents  under 
this  age,  the  greater  part  of  whom  had  been  breadwinners, 
and  who  for  25  years  at  least  had  not  only  maintained 
themselves  by  their  own  industry,  but  had  on  the  average 
taken  their  fair  share  —  during  their  own  prime  and  active 
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stage  of  independence  —  in  the  maintenance  and  support 
of  38  helpless  young  and  aged  dependents.  It  will  be 
seen,  therefore,  that  while  the  young  and  helpless  forming 
36.57  per  cent,  of  the  population  have  only  an  ethical 
claim  upon  parents  and  the  State  for  care  and  maintenance, 
and  education  ;  tlio  deservintj  aj^ed  breadwinners  who  Hie  past 
work,  aged  65  and  over  —  and  only  forming  1.28  per  cent, 
of  the  population,  and  about  38.73  per  cent,  of  the  group 
65  years  of  age  and  over  —  have  both  an  ethical  and 
economic  right  of  claim  to  be  honourably  provided  for  by 
the  present  active  breadwinners  of  the  State  generally,  in 
return  for  the  services  rendered  by  such  of  the  survivors 
of  those  breadwinners  who  supported,  maintained,  and 
educated  the  present  generation  of  breadwinners  during 
their  helpless  earlier  stage  of  childhood. 

Let  us,  for  closer  comprehension  of  this  aspect  of  the  sub- 
ject, take  for  illustration  the  following  case  of  a  bread- 
winners who  maiyies  at  the  age  of  23;  has  8  children  at 
the  age  of  55.  Each  child  has  been  maintained  ancl 
educated  up  to  the  age  of  15  years.  The  age  of  the  bread- 
winner at  the  birth  of  each  child  is  assumed  at  the  age  of 
24,  26,  28,  30,  33,  35,  37,  and  41  respectively. 

The  chief  breadwinner  becomes  a  charge  upon  his  eight 
children  at  the  age  of  65  years  until  his  death  at  the  76tli 
year  of  his  age.  The  ages  of  the  supporting  breadwinner  s 
children  at  parent's  65th  year  of  age,  and  at  his  death  at 
the  76th  year  are  as  follows :  — 

Ist  child.  2nd.  3rd.  4th.  6th.  6th.  7th.  8th. 
Age  at  Parent's  65th  year  ...  41  39  37  35  32  30  28  23 
Age  at  Parent's  76th  year    ...      52     50     48      46     43      41      39     34 


Debt  of  Children  to 
Parent  Breadwinner 
at  the  Father's  66th 
year  of  age   for    16 
years'    maintenance 
and  education. 

Lens  Share  of  Chll- 
dren'a    Support    of 
Parent    during   his 
11  years  of  infirmity 
due  to  old  age. 

Balance  of  Debt 
still  Due  to  Parent 

tst  child 

2nd    „ 

3rd    „ 

4th     „ 

5th    „ 

6th     , 

7th     , 

8th     „ 

£ 
416-15 
888-48 
362-65 
338-62 
305-34 
284-96 
266-09 
224*04 

& 

35-95 
33*66 
31-32 
29-25 
26-.37 
54*62 
22-98 
19*36 

& 
380*20 
354-92 

3:n-33 

309-37 
278-97 
280-34 
243-11 
204-68 

Total  8  children 

2,586*33 

223-41 

2,362*92 

Per     cent      to 
orif^inal  debt 
of  child       ... 

100- 

8-63 

91-37 
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These  figures  are  of  the  greatest  significance,  from  the 
ethical  and  economic  point  of  view,  in  the  support  they 
give  to  the  cause  of  old  age  pensions.  It  indicates  clearly 
that  there  is  no  economic  or  ethical  claim  so  firmly  baaed 
upon  justice  and  equity,  for  demanding  some  reasonable 
share  of  the  existing  available  consumable  wealth  of  the 
State.  The  economic  debt  claim  alone,  due  by  the  eight 
children  to  the  one  surviving  parent  who  has  become  infirm 
and  helpless  at  the  age  of  65  years,  is  calculated  actuarily 
to  amount  to  a  capital  sum  of  £2,586,  equivalent  on  the 
average  to  a  contribution  of  £323.6  per  child.  The  average 
after  "life  expectation'*  of  a  person  aged  65  years  may  be 
estimated  on  the  basis  of  life  assurance  experience  to  be 
11  years.  It  follows,  therefore,  on  equitable  grounds  that 
the  surviving  parent  might  fairly  claim,  if  it  were  at  all 
practicable  (i.e.,  if  the  eight  children,  now  all  breadwinners, 
possessed  sufficient  means),  an  annuity  or  pension  of  £287.3 
for  the  remainder  of  the  parent's  life,  equivalent  to  a  con- 
tribution annually  for  11  years  of  £35.9  per  child.  But 
while  the  justice  and  equity  of  the  claim  of  such  a  parent 
is  thus  more  than  fully  established  from  an  ethical  point  of 
view,  it  would  altogether  depend  upon  the  financial  means 
of  the  eight  members  of  his  family  whether  such  a  claim 
could  possibly  be  satisfied  or  actualised  in  practice.  The 
world's  experience  hitherto  is  sufficient  to  show  that  the 
full  claim  —  even  of  surviving  aged  parents  who  require 
aid  by  means  of  a  pension  or  allowance  —  could  not  be 
realised  in  practice  for  several  reasons,  the  more  important 
of  which  are  the  following  :  — 

(1)  Some  aged  persons  65  and  over  have  few  children 

or  none.  Some  or  all  children  of  such  aged 
parents :  — 

(2)  Are  too  poor  themselves  to  fulfil  parental  obliga- 

tions. 

(3)  Are  too  selfish  and  unwilling  to  do  so. 

(4)  Die  or  disappear  before  the  parent  arrives  at  the 

old  age  limit  of  65  years. 

(5)  All  persons  65  and  over  who  are  infirm  and  help- 

less, and  who  are  not  supported  by  living  children 
or  friendly  relatives,  are  now  indirectly  provided 
for  by  non-relative  breadwinners  through  the 
medium  of  State  taxation. 

The  only  way  to  overcome  the  obvious  difficulties  con- 
nected with  any  scheme,  whose  object  is  the  honourable 
maintenance  and  support  of  all  helpless  and  infirm  bread- 
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winners  who  survive  their  t55lh  year,  would  he  for  actiTO 
breadwinners  as  a  whole  (the  State)  to  adopt  the  wise  ahd 
providential  policy  of  pooling  all  the  risks  and  benefits  ks 
ill  the  skilfully  devised  actuarial  provisions  of  the  various 
£[re,  life,  and  marine  insurance,  and  assurance  organisa- 
tions, as  also  our  important  friendly  societies  now  maaage4 
with  such  marvellous  success  in  all  civilised  countries. 


PRESENT  AVERAGE  CONTRIByTIONS  BY  EACH 
BREADWINNER  PER  YEAR  TOWARDS  MAIN- 
TENANCE  OF  DEPENDENT  OR  HELPLESg 
NON-BREADWINNERS. 

FOR  HUMANE  PROVISION. 

Estimated 
Contribution 
Per  Breadwinner. 
£     8.    4. 
Maintenance  and  support  of  all  children  under 

15  years  of  age,  say,  £14  each 11  12     9 

Education  of  children  in  State  schools 1     6  10 

Maintenance  of  hospitals  and  charities 0  14     1 

Total  humane  provision    13  13     8 


PROPOSED  BENEFITS  (OLD  AGE  PENSIONS)  ^O 
AGED   AND  INFIRM   BREADWINNERS. 

Equivalent 
Amount 
Per   Breadwinner 
Per  Year. 
The  surviving  breadwinners  at  65  years  and  over 
who,  through  old  age  and  infirmity,  may  be 
unable  to   support  or  adequately  support 
themselves,  to  be  entitled  to  and  assured  of 
an  income,  pension,  or  equivalent  provision, 
which,  together  with  any  private  source  of 
income,    shall  not  exceed  £52  per  annum 
for  the  remainder  of  life,  but  failing  any 
private  source    of     income,  shall  not  fall 
short  of  a  sum  of  £18  per  annum.         A 
further  condition  for  securing  such  pension 
is  that  the  claimant  must  have  led  an  hon- 
ourable   life  and  must  have  resided  in  the 
State  as  an   independent    breadwinner  or 
semi-breadwinner  for  a   period  of  not  less 
than  20  years 0  11     4 
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The  practical  experience  of  New  Zealand  proves  that  a 
provision  of  this  kind  would  not  include  more  than  1.38 
per  cent,  of  the  total  population;  3.35  per  cent,  of  all 
breadwinners,  and  about  35  per  cent,  of  all  persons  of  the 
age  of  65  years  and  over.  The  average  amount  of  actual 
pension  for  each  pensioner  would  be  about  £17  per  head, 
and  its  present  capital  value  for  the  remaining  expectation 
of  life  at  65  would,  at  3^  per  cent.,  represent  a  capital  value 
of  £153. 

Let  us  now  get  at  the  average  effect  of  the  debt  of  the 
i;roup  of  children  under  15  years  for  maintenance  and  sup- 
port as  due  to  the  parents  represented  by  the  group  of 
breadwinners  between  t}ie  age  of  25  and  65  years.  The 
children  represent  35.40  per  cent,  of  the  total  population, 
and  the  breadwinners  between  the  age  of  25  and  65  years 
represent  24. S4  per  cent.  It  means  that  every  100  brea4- 
winners  of  t|ie  group,  on  the  average,  maintain  144  help- 
less children  (or,  as  1  to  1.44)  for  15  years.  The  annua4 
support  for  15  years  of  such  children  would  cost  each  bread- 
winner of  the  group,  with  interest  at  3^  per  cent.,  a  capital 
amount  equivalent  to  £389,  which,  if  then  treated  as  a 
debt  unpaid  improved  at  compound  interest  for  25  years 
longer,  i.e.,  until  the  breadwinner  attains  the  age  of  65 
years,  would  represent  the  debt  of  youUi  to  age,  as 
-equivalent  to  a  capital  sum  of  £918. 

On  the  other  hand,  let  us  see  how  far  it  would  be  pos- 
sible for  the  children  (when  they  attain  the  age  of  the  in- 
dependent breadwinner  at  the  21st  year)  to  repay  to  age 
its  indebtedness  to  the  latter,  as  measured  by  an  assumed 
contribution  to  Old  Age  Pensions,  if  restricted  to  £17  p'jr 
head  of  such  aged  and  infirm  persons  who  would  probably 
come  under  its  provisions.  This  would  mean  that  46  per 
cent,  of  the  population  for  44  years  would  contribute 
jointly  their  fair  share  to  the  support  and  maintenance  of 
3.35  per  cent,  of  the  population,  which  is  a  close  estimate 
of  all  the  aged  infirm  persons  who  can  come  under  the 
qualified  conditions  which  determine  the  aged  infirm  65 
years  and  over  entitled  to  the  assumed  Old  Age  Pension 
of  £17  per  head  per  year.  The  final  result  would  be  that 
to  discharge  this  limited  provision  for  old  age  pension 
would  only  demand  an  annual  contribution  of  £1  4s.  9d. 
from  each  breadwinner  for  44  years,  and  which  in  that 
time  would  accumulate  to  a  sum  of  £125,  thus  leaving  an 
unredeemed  balance  of  obligation  of  £793,  or  86.39  per 
cent,  still  remaining  to  the  credit  claim  of  old  age  as 
against  youth ;  or,  more  significantly,  to  the  unredeemable 
credit  balance  of  old  age  as  against  the  existing  bread- 
winners, or,  looking  at  the  latter  from  an  abstract  point  of 
view — the  State! 
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On  the  whole,  therefore,  it  has  been  reasonably  demon- 
strated  that  the  claims  of  honourable  and  helpless  old  age 
to  a  State  pension  are  indubitably  established  as  rightful 
on  both  ethical  and  economic  grounds. 


THE  PRACTICABILITY  OF  OLD  AGE  PENSIONS. 

The  absence  in  the  existing  individualistic  State  social 
organisations  (with  few  exceptions)  of  any  provision,  save 
dishonouring  pauperism,  for  the  industrious  and  respectable 
breadwinners  of  the  past,  who  from  age  and  poverty  have 
become  helpless  and  infirm,  is  a  lasting  reproach,  and 
requires  immediate  remedial  attention  if  it  is  to  successfully 
withstand  the  rapidly  growing  forces  which  advocate  the 
adoption  of  the  Fabian  and  other  extreme  forms  of 
Socialism. 

Nearly  all  the  advanced  leaders  of  drastic  socialistic 
schemes,  such  as  the  advocates  of  the  "Eisenach  Pro- 
gramme," proudly  proclaim  that  they  recognise  the  ethical 
and  economic  right  of  helpless  old  age,  as  well  as  of  helpless 
children  to  an  honourable  share  of  the  ctirrently  produced 
necessaries  and  comforts  of  life,  not  as  a  humiliating 
pauper  dole,  but  as  a  primary  rightful  claim. 

The  alleged  impracticability  of  making  such  provision 
on  the  lines  of  existing  individualistic  State  Socialism  may 
be  dismissed  in  view  of  the  success  which  has  attended  the 
introduction  of  provision  for  old  age  pensions  in  Germany,. 
Denmark,  New  South  Wales,  Victoria,  and  New  Zealand; 
and  notably  so  in  the  latter. 

The  New  Zealand  experience  is  extremely  encouraging* 
The  Old  Age  Pensions  Act,  in  that  wonderfully  progressive 
State,  came  into  force  on  the  first  day  of  November,  1898, 
and  has  now  been  successfully  administered  for  seven  years. 
The  breadth  of  its  experience,  and  the  ability  shown  in  the 
administration  of  the  Old  Age  Pension  Act  form  an  ad- 
mirable object-lesson  to  other  countries.  An  enthusiastic 
admirer*  of  the  New  Zealand  scheme  of  old  age  pensions 

«Mr.  Frederick  Rogeni,  '*  Old  Age  Pensions  "  "  Pro.  and  Con.  Series."  (Isbister 
and  Co.  Ltd.,  London,  1908.) 
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makes  the  following  observation  thereupon: — ''Looking 
at  the  Old  Age  Pensions  Act  in  New  Zealand,  and  the  suc- 
cess that  has  up  to  the  present  attended  its  administration, 
it  is  impossible  not  to  see  —  even  though  the  colony  is  small 
compared  with  our  own  country  —  that  the  idea  of  a  nation 
pensioning  its  old  citizens  is  practicable  and  workable. " 
....  ''The  New  Zealanders  made  their  experiment  with  a 
simplicity  and  courage  which  startled  old-fashioned  poli- 
ticians, but  which  has  justified  itself  by  restdts.  The 
preamble  to  the  Act  affirms  that  'it  is  equitable  that  ae- 
serving  persons,  who,  during  the  prime  of  life  helped  to 
bear  the  public  burdens  of  the  colony  by  the  payment  of 
taxes,  by  their  labour  and  skill,  should  receive  from  thfr 
colony  a  pension  in  their  old  age.'  "  ,  .  .  .  *'New  Zealand 
found  itself  with  its  aged  men  and  women  who  were  past 
work,  and  who  —  for  whatever  reason  —  were  without  the 
means  of  subsistence."  ....  "Separating  the  criminal  from 
the  honest  man,  the  wife  deserter,  and  the  drunkard  from 
the  decent  citizen,  they  found  it  in  a  national  system  of 
pensions.''  ....  "A  claimant  for  a  pension  must  have  been 
a  citizen  of  the  colony  for  twenty-five  years,  must  not  have 
su£Pered  during  that  time  for  any  offence  'dishonouring  iiim 
in  the  public  estimation,'  must  not,  if  a  husband,  have  de- 
serted his  wife,  if  a  wife,  have  deserted  her  husband,  must 
not  have  an  income  of  more  than  £52  pounds  a  year,  or 
accumulated  property  of  more  than  £270  and  upwards,  and 
must  be  of  good  moral  character,  and  within  five  years  of 
claiming  the  pension  must  have  led  a  sober  and  reputable 
life." 

Such  safeguards  as  are  here  stated  entirely  remove  all 
the  objections  based  upon  the  so-called  universal  schemes  of 
old  age  pensions,  and  which  formed  the  chief  stumbling 
block  to  the  adoption  of  the  English  Select  Committee's 
scheme  (Mr.  Chaplin's,  1900),  and  adversely  reported  upon 
afterwards  by  a  Departmental  Committee  consisting  of  Sir 
E.  W.  Hamilton,  K.C.B.,  E.  W.  Brabrook,  Esq.,  C.B.,  S.  B. 
Provis,  Esq.,  C.B.,  and  Noel  Humphreys,  Esq. 

The  following  tabular  results  of  the  working  of  the  old 
age  pension  schemes  in  New  South  Wales,  Victoria,  and 
New  Zealand  will  afford  to  those  interested  a  better  grasp 
of  their  scope  and  character:  — 


104 


ASPECTS  OF  OLD  AGE  PENSIONS. 


OLD  AGE  PENSIONS  IN  NEW  SOUIH  WAL^IS, 

VICTORIA,  AND  NEW  ZEALAND. 
(Based  upon  Latest  Offloial  Pablloatioos.) 


N.S. 

Vic- 

Nbw 

Wales. 

toria. 

Zealand.; 

1903. 

1904. 

1002. 

1904-5. 

Total  Population     No. 

1,4^803 

1.207,808 

820,217 

875,539 

Population,  85  years  an(f  over  No. 

4g,802 

66,429 

33,465 

34,900 

Petoentaf^te  65  years  and  ov^er  to 

total  Population  ...        percent. 

3*43 

5-50 

4-08 

4.06 

Number  6o  years  and  over  actually 

In  receipt  of  Pension     ...        No. 

19,5G6 

12,622 

14,167 

11,812 

Percentage  ditto  to  total  Popula- 

tion             percent. 

1-38 

1-05 

1-73 

1-38 

Percentage  ditto  to   all   ages   65 

' 

years  and  over      . . .        per  cent 

40*15 

19-01 

42-11 

3376 

Amount  of  Pensions  actually  paid 

to  Persons  65  vears  and  over. ..    £ 

468,353* 

200,436 

210,411 

195.475 
16  11    0 

Ditto  per  Pensioner       & 

23  18    0 

16  17    7 

14  17    0 

Ditto  per  head  of  Population        £ 
Ditto  per  head  of  all  at  ages  65  and 

0    6    7 

0    3    4 

0    5    2 

0    4    6 

over          £ 

9  11  11 

3    0    4 

6    5    9 

6  11    9 

Maximum    Pension    allowed    per 

' 

year— 

To  one  Person £ 

26    0    0 

20  16    0 

18    0    0 

18    0    0 

To  each  of  Married  Couple  ...    M 

19  10    0 

20  16    0 

18    0    0 

18    0    0 

Maximum  Income  allowed,  Includ- 

ing Pension- 

To  one  Person    £ 

52    0    0 

26    0    0 

52    0    0 

32    0    0 

To  each  of  Married  Couple  ...    £ 

39    0    0 

26    0    0 

39    0    0 

39    0    0 

Ijength  of  Residence  In  State  to 

qualify  for  Pension    ...No.  years 

25 

20 

23 

25 

^Partly  estimated. 

t  Since  this  paper  was  read,  an  amending  Act  has  been  passed  in  New 
Zwdand.  The  new  provisions  are:^(l)  An  increa!«e  of  pension  from  1)18  to  4,86. 
•<a)  An  increase  from  £Bi  to  JOffO  of  the  amount  of  income  required  to  diMualify. 
(8)  An  increase  of  joint  income  required  to  disqualify  (with  pension  added)  from 
£78  to  IJ90.  <4)  An  equal  division  of  property  between  husband  and  wife.  (6)  An 
increase  of  the  deduction  from  property  in  certain  cases  from  £50  to  £150. 


THE  REAL  MEANS  OP  SUBSISTENCE. 

The  satisfaction  of  the  wants  of  man  is  the  mainspring 
of  all  his  activities.  Wants  are  interminable.  Home 
satisfactions  a£Pect  his  very  existence  from  day  to  day,  while 
others  only  concern  in  greater  or  lesser  degree  his  comfort 
or  happiness.  But  whatever  eccentricities  may  be  ex- 
hibited by  isolated  individuals  at  times,  it  is  unmistakable 
that  the  intensity  of  the  struggle  for  the  satisfaction  of 
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wan^  in  all  communities  is  determined  by  the  nature  of 
the  wants;  and  invariably  the  greater  intensity  of  the 
struggle,  beginning  with  the  most  essential,  is  in  the  follow- 
ing order :  — 

1.  The  satisfaction    of  wants    essential  to    life,  viz. — 

food,  shelter,  and  rest. 

2.  The  satisfaction  of  wants  essential  to  comfort. 

3.  The  satisfaction  of  luxurious  wants. 

Man  —  whether  millionaire  as  regards  nominal  claim 
iipon  capital  wealth,  or  beggar  without  any  nominal  claim 
— may  exist  without  the  enjoyment  of  luxurious  satisfac- 
tions. He  may  be  deprived  of  all  satisfactions  saving  the 
:first  group,  and  still  maintain  a  more  or  less  extended  life 
struggle  with  patient  fortitude ;  but  if  the  satisfaction  of 
the  primary  wants  of  the  first  group  —  food,  shelter,  and 
rest — be  ever  so  little  curtailed  below  a  certain  minimum, 
he,  whether  capitalist  or  pauper,  will  speedily  perish 
iniserably. 

Man  lives  by  actual  current  or  annual  productions  in- 
tended for  consumption  alone  —  consumable  wealth  — 
^nd  not  upon  fixed  capital  or  animate  or  inanimate  instru- 
ments of  production,  or  their  nominal  claim  values,  whether 
Annual  or  capital ;  and  when  we  discover  that  services  cur- 
rently rendered,  whether  by  instrument,  skilled  mind,  or 
hand,  constitute  the  base  of  what  forms  the  real  purchas- 
ing power  or  claim  over  "consumable  wealth"  currently 
available,  we  are  able  to  more  clearly  perceive  that  the 
distribution  of  that  form  of  wealth  which  comprises  the 
immediately  necessary  products  upon  which  subsistence 
depen4s,  is  determined  —  not  as  fallaciously  assumed  by 
the  proportion  of  claim  which  each  man  holds  of  the  Statis- 
tician's wealth  —  i.e.,  the  fixed  non-personally  consumable 
instruments  of  production,  which  the  nominal  owner  no 
more  consumes  than  the  servants  who  control  them,  but 
—strictly  by  the  express  measure  which  current  services  of 
various  degrees  of  exchange  value  have  enabled  each  worker 
or  useful  service  to  constitute  a  claim  upon  the  current 
available  aggregate  products  of  such  services  whose  values 
are  contained  and  incorporated  in  the  current  production 
of  consumable  wealth.  The  great  stumbling  block  to 
many  who  have  attempted  to  deal  with  the  question  of  old 
age  pensions  has  been  the  failure  to  realise  that  the 
essentials  for  the  support,  maintenance,  and  the  life  of  the 
individual  units  of  the  State  in  any  one  year,  do  not  consist 
of,  or  depend  upon  the  previous  accumulations  of  the  com- 
pounded interest  of  sinking  funds,  money,  or  nominal  in 
vestments,  or  savings.       The  province  of  monetary  invest- 
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mehts,  or  other  forms  of  claim,  lie  wholly  within  the  arti- 
ficial domain  of  what  may  be  termed  ^'Banking  Economics,' 
and  although  the  latter  domain  is  absolutely  essential  ta 
the  existing  form  of  State  Socialism  in  building  up,  measur- 
ing, distributing,  or  determining  the  various  forms  of  in- 
dividual claims  upon  or  titles  to  the  economist's  nominal 
"wealth  of  exchange'' — the  distribution  of  it  by  any  pro- 
cess, neither  in  itself  forms  part,  nor  can  it  augment  or 
diminish  the  needful  store  of  real  "consumable  wealth" 
(mostlv  perishable  or  wasted  if  not  used  within  the  year  of 
production)  produced  by  labour,  instruments  of  pro- 
duction, and  Nature's  free  gifts,  of  any  one  year,  upon 
which  alone  all  persons  depend  for  the  real  essentials  of 
life,  health,  comfort,  and  well-being. 

Nominal  capital,  or  other  claim  or  title  to  economists'^ 
"wealth  of  exchange"  (i.e.,  money,  promissory  notes,  mort- 
gages, stocks,  title  deeds  of  property,  capital  invested  in 
instruments  of  production,  and  such  like),  however  skilfully^ 
and  mathematically  summed  up  by  accretions  of  interest 
forborne,  and  however  great,  can  never  be  put  in  force  in 
excess  of  the  actual  volume  of  "consumable  wealth"  (real 
wealth'i  which  has  been  produced  or  is  available  for  con- 
sumption in  any  one  year,  nor  can  such  claims  immediately, 
by  any  process  of  finance,  create,  augment,  or  diminish  any 
portion  of  the  year's  products.  All  such  artificial  claims 
are  of  necessity  limited  in  application,  to  the  measurement 
and  allocation  of  title  or  claim  to  whatever  consumable 
wealth  may  be  absolutely  necessary  to  the  claimant,  and 
available  at  the  moment  of  presentation  of  claim. 

The  well-being  of  any  community  in  any  one  year  is, 
therefore,  determined,  not  by  the  nominal  capital  or 
annual  values  of  its  instruments  of  production,  but  by  the 
volume  and  character  of  the  created  products  of  the  year 
available  to  all  claimants  for  consumption. 

To  realise  this  most  important  distinction  more  closely 
in  a  practical  way,  let  us  examine  the  well-being  of  a 
country  by  its  "Standard  of  Living,"  i.e.,  its  average  wealth 
yearly  consumed  and  enjoyed. 

Let  us,  for  illustration,  take  the  experience  at  the  pre- 
sent dav  of  the  estimated  average  "Standard  of  Living:" 
of  the  people  of  the  Commonwealth  of  Australia,  and  it» 
character  as  shown  in  the  following  summary  :  — 
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Table  Showing  Character  of  the  Forms  of  Wealth 
(Consumable  Wealth)  Actually  Produced  and  Con- 
sumed IN  each  Year  in  Australia,  together  with  its 
Equivalence  in  the  Hours  of  Human  Labour  absorbed 

ANNUALLY   IN    ITS   PRODUCTION   PER   HeaD. 


Equiv'lence 

Per 

Cost. 

in  Hours 

cent. 

Human  Consumption. 

of  Labour. 

to  Total 

Per 

cent. 

Per  Year. 

Per  Day. 

Per  Man. 

£  s.  d. 

d. 

Food  and  Clotlnnjr    

19    9    3 

12-8() 

1,011 

4213 

Rent,  Fuel,  and  Light 

9    5    2 

60ft 

481 

20-05 

Spirits  and  Tobacco  .. 

4    1    8 

2-68 

212 

8-84 

Religion,  Education,  Chari- 

ties, etc 

3    8    1 

2-24 

178 

7-37 

Art  and  Amusements 

12    8 

0-75 

58 

2-45 

Medicines  and  Medical  At- 

1 

tendance        

1    1     8 

•70 

56 

2-35 

Other  Services 

0  16    0 

•53 

42 

1-74 

Total  Human  Consumption. 

39    4    6 

25-79 

2,038 

"8?93' 

Man's  auxiliary  instruments 

actually  engaged  in  pro- 

duction           

6  19    3 

4-58 

362 

15-07 

£46    3    9 

30-37 

2,400 

.  100-00 

The  total  amount  of  real  wealth  annually  consumed  in 
the  Commonwealth  of  Australia  by  the  whole  population 
is  estimated  at  present  to  be  about  £185,340,000,  or  £108 
9s.  8d.  per  breadwinner,  or  £46  3s.  9d.  per  head  of  the  total 
population,   including  non-effective  dependents. 

The  capital  value  of  property  (a)  is  land,  houses,  live 
stock,  furniture,  machinery,  shipping,  railway  plant,  gold 
and  bullion,  personal  effects,  and  all  other  instruments  of 
production,  transport  and  manufacture,  is  estimated  at 
present  to  amount  to  £980,000,000. 

It  forms  no  part,  however,  of  the  £185,340,000  of  the 
real  wealth  of  products  and  services  annually  consum£d  and 
-enjoyed  by  the  people  any  more  than  the  estimated  capital 
value  of  the  effective  producihg  energies  of  man's  labour 
and  skill  (b),  which  may  be  reckoned  to  amount  to  a  sum 
of  at  least  £2,937,700,000. 

The  combined  effective  capital  value  of  (a)  property,  and 
(b)  man's  effective  labour  and  skill,  services  engaged  in  the 
production  of  real  or  consumable  wealth,  is  estimated  at 
£3,917,700,000.  All  the  capital  value  of  claims  which  the 
combined  agents  of  production  can  put  in  force  in  any  one 
year  therefore  cannot  exceed  the  value  of  consumable 
wealth  produced  within  the  same  period,  viz.,  £185,340,000, 
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representing  about  4.73  per  cent,  of  the  total  capital  claim. 
If  we  now  set  down  the  fair  proportion  which  the  two 
classes  of  producing  agencies  (a)  and  \^u)  can  lay  claim  to 
the  annual  consumable  wealth  produced  and  available,  it 
would  stand  as  follows  :  — 


Approximate  Proportion  of  Consumable  Wealth  of  Aus- 
tralia DioTRIBUTED  ON    THE    BaSIS  OF    THE    AMOUNT    OF 

Relative  Claim  of  the  Actual  Effective  Forces  of 
THE  Producing  Agencies  engaged. 


Mode  of  Claim. 

Capital  Value 
of  Producing 
Agencies  and 
Instruments. 

Annual  Share 

of  Products, 

Consumahle 

Wealth. 

Per  Ce 

""t^~ 

Capital. 

Qtage. 

To 
Total. 

(a)Capital  invested 
in  Property  and 
Instrumentii  of 
Production 

(6)  Capital  Valne  of 
Effective  Labo'r 
and)SkiUofMan 
engage  in  the 
work  of  produc- 
tion 

Rental,   Interest, 
Tribute,  Taxes, 
etc. 

Commistion, 

Wages. 
Salary,  etc. 

980,000,000 
2,937,700,000 

46.860,000 

138,980,000 
£186,340,000 

p.  cent. 
478 

4-73 

p.  cent. 
26-00 

76-ob 

Total 

£3,917,700,000 

4-78 

100- 

JFrom  this  analysis, 
it  would  appear  that 
capitalists,  and  that 
rich  capitalists :  that 
to  the  production  of 
that  both  —  whether 
commission,  wages,  or 
necessaries  of  life  by 


which  is  sufficiently  comprehensive, 
ordinary  labourers  are  simply  poor 
employers  and  wealthy  people  are 
both  forms  of  capital  are  necessary 
the  current  necessaries  of  life;  and 
as  interest,  rental,  or  tribute,  or  as 
salary  —  derive  their  share  of  these 
their  combined  action. 

In  this  view  of  the  case  it  is  no  more  true  or  false  Uiat 
commission,  wages,  and  salary  are  derived  from  the  abstract 
idea,  capital,  than  that  rental,  interest,  tribute,  and  taxes 
are  derived  from  capital. 

The  object  of  all  this  reasoning  is  to  show  that  if  the 
citizens  of  any  State  impose  any  new  function  —  such  as 
provision  for  old  age  pensions  —  upon  the  State  Adminis- 
tration which  may  be  deemed  necessary  to  the  life  and 
well-being  of  its  members,  it  creates  for  Uie  State  adminis- 
trators a  real  right  of  claim  upon  whatever  consumable 
wealth  is  available,  commensurate  with  the  cost  of  the 
function  so  imposed.  The  mode  of  claim  by  the  State, 
which  would  correspond  with  that  of  capitalists'  interest, 
rental,  wages,  or  salary,  would  be  that  of  taxation. 
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Two  chief  arguments  of  aJl  objections  to  old  age 
pensions  are: — (1)  That  it  adds  additional  cost  to  ine 
country,  and  (2)  that  it  would  destroy  the  existing  haoit 
of  thrift. 


1.  THE  DIFFICULTIES  ARISING  OUT  OF  AN 
ALLEGEb  ADDITION  TO  THE  COST  Ot*  THfe 
COUNTRY. 

The  introduction  of  old  age  pensions  for  the  reasons  given 
in  the  previous  pages  would  entail  no  fresh  or  additional 
cost  to  the  country,  or  to  breadwinners  or  taxpayers  in  the 
ag^egate.  tt  would  only  distribute  the  existing  pro- 
vision for  support  and  maintenance  in  a  less  humiliating 
fortn^  in  a  less  costly  mnrmer,  and  in  a  more  equitable  and 
effective  way.  It  would  relieve  to  some  extent  the  un- 
equal direct  burden  now  imposed  upon  the  willing,  kind, 
Bi^il  conscientious;  and  impose,  indirectly  by  taxation,  a 
little  more  burden  upon  the  selfish  and  unwilling  whp  at 
present  to  a  large  extent  evade  directly  their  rightful  share 
of  burden. 

By  the  present  haphazard  provision  it  often  happens  that 
the  forward,  hypocritical,  and  undeserving  poor  get  more 
than  their  fair  share,  while  the  unobtnisive,  shrinking,  but 
deserving  poor,  get  little  or  nothing. 


2.  THE  ALLEGEMENT  WHICH  ASSUMES  THAT 
OLD    AGE    PENSIONS    WOULD    HAVE    THE 
EFFECT    OF    TENDING  TO  DESTROY  THE 
EXISTING  HABIT  OP  THRIFT. 

Thrift  is  a  word  that  may  mean  many  things.  In  a  re- 
ply to  this  objection,  Mr.  Frederick  Rogers  observes  : — "To 
many  (thrift)  it  appears  simply  to  mean  the  saving-up  of 
money,  but  that  virtue  (?)  is  not  likely  to  flourish  among 
people  who  have  no  money  to  save.  Mr.  Charles  Booth 
ehowed  in  his  evidence  'before  the  Commission  on  the 
Aged  Poor  that  two-fifths  of  the  adult  population  of  Eng- 
land and  Wales  consist  of  agricultural  labourers,  unskilled 
town  workers,  and  women  wage-earners,  and  that  these 
classes  account  for  80  per  cent,  of  the  paupers  of  our  own 
country,  and  that  two  out  of  every  three  who  live  to  old  age 
have  come,  to  the  Poor  Law  for  assistance.  Sir  Robert 
Giffen  told  the  Labour  Commission  that  there  are  one 
million  and  three-quarters  of  adult  men  in  the  United 
Kingdom  earning  a  pound  a  week  or  less.       There  are  no 
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figures  to  show  how  many  millions  of  women  there  are 
living  on  half  that  sum,"  Mr.  Rogers  goes  on  to  add:  — 
"It  is  a  cruel  mockery  to  talk  about  thrift  to  classes  like 
these."  ....  "The  problem  of  how  to  treat  the  deserving 
poor  was  the  subject  of  a  special  committee's  report  to  the 
Stockton  Guardians."  ....  "Mr.  Andrews,  in  moving  the 
adoption  of  the  report,  stated  that  of  the  783  persons  in 
the  workhouse  over  64  years  of  age,  370,  or  47.88 
per  cent.,  were  deservino;  poor  who  had  been  well-behaved 
and  self-supporting.  The  cause  of  370  persons  entering 
the  workhouse  was  the  smallness  of  the  wages  they  had  re- 
ceived, not  drink." 

"Thrift  is  in  the  last  result  of  making  the  best"  .... 
"that  can  be  got  out  of  existing  circumstances."  ....  It 
has  often  happened  that  the  duties  lying  nearest  to  hand 
have  rendered  it  impossible  for  the  man  or  woman  to  make 
provision  for  their  old  a^e,  as  they  have  been  the  keeping 
of  aged  parents  for  a  long  period  of  life.  But  no  theory 
of  thrift  could  ever  excuse  a  human  being  for  neglecting 
his  or  her  duties  to  their  family  for  the  sake  of  providing 
....  for  an  old  age  that  he  is  not  sure  he  will  ever  live  to." 
....  "It  would  be  a  form  of  human  selfishness  that  would 
win  for  its  practiser  the  wholesome  contempt  of  their  fel- 
lows of  society."  Mr.  Rogers  concludes  with  the  statement 
....  that  "common-sense  indicates  that  a  young  man  is  not 
likely  to  refuse  to  make  provision  for  the  mishaps  and  mis- 
fortunes of  his  younger  years,  because  he  is  likely  to  get  a 
pension  from  the  State  when  he  is  old." 


THE  EFFECT  OF  THE  ADOPTION  OF  OLD  AGE 
PENSIONS  ON  THE  LINES  OF  NEW  ZEALAND 
IN  THE  COMMONWEALTH  OF  AUSTRALIA. 

There  are  at  present  in  the  Commonwealth  of  Australia 
a  population  (exclusive  of  aborigines)  of  3,984,376  persons, 
of  which  it  is  estimated  that  159,375,  or  4  per  cent.,  are 
of  the  age  of  65  and  over.  By  the  seven  years'  experience 
of  New  Zealand  it  may  be  safely  reckoned,  under  the  con- 
ditions prescribed  for  old  age  pensions,  that  about  55,781 
persons,  or  about  35  per  cent,  of  the  old  age  group,  65  and 
over,  would  become  pensioners. 

This,  at  the 'average  pension  of  £17  per  pensioner,  would 
represent  a  cost  to  tho  State  of  £948,177  per  Annum,  and  a 
tax  of  4s.  9d.  per  head. 
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The  burden  and  effect  of  such  a  provision  to  each  State 
on  the  basis  of  population  would  be  somewhat  as  follows  :  — 


PROPORTION  OP  TAX  BURDEN  FOR  EACH  STATE 
ON  ACCOUNT  OF  OLD  AGE  PENSIONS. 


Per 
oentage 
of  Total 
Popula- 
tion. 

Old  Age 
Cost. 

Less 
Existing 

State 

Provision 

(if  any) 

65  &  over. 

Burden. 

Increase. 

Decrease. 

N.  8.  Wales       ... 

Victoria 

Queensland 
S.  Australia 
W.  Australia    ... 
Tasmania 

36*58 

30-38 

1309 

9*35 

6-08 

4-52 

£ 

346,843 

288,056 

124,116 

88,655 

57,649 

42,858 

£ 
468,353 
200,436 

nil. 

nil. 

nil, 

nil. 

£ 

87.620 
124,116 
88,655 
57,649 
42,858 

£ 
121,510 

Commonwealth 

100 

948,177 

668,789 

400,898 

121,510 

279,388 

Only  to  one  of  the  two  States  that  now  make  provision  for 
old  age  pensions  for  ages  65  and  over  (N.S.  Wales)  would 
the  adoption  of  the  New  Zealand  scheme  be  of  advantage 
to  the  local  State  Treasury  or  local  State.  To  enable  the 
Ck>mmonwealth  to  bear  the  burden  of  old  age  pensions  for 
Australia  as  a  whole,  it  would  have  to  raise  an  additional 
revenue  by  taxation  of  at  least  £948,177. 


CONCLUSION. 

However  fair  and  desirable  it  may,  therefore,  be  that  the 
Commonwealth  of  Australia  should  adopt  the  scheme  of  old 
age  pensions,  and  notwithstanding  that  the  citizens  them- 
selves as  a  whole  would  have  their  State  and  direct  per- 
sonal burden  lessened  in  proportion,  as  to  the  extra  indirect 
taxation  required  from  them  by  the  Commonwealth,  the 
real  practical  difficulties  which  would  arise,  and  would  have 
to  be  overcome,  would  be  the  fiscal  one.  It  would  mean  a 
complete  revisal  of  Customs  and  Excise  tariff,  and  this 
would  involve  much  personal  differences  of  opinion  among 
our  Australian  Statesmen.  It  would  be  both  unjust,  as 
well  as  impossible,  to  try  to  raise,  by  direct  taxation,  so 
large  a  sum  of  revenue.  The  burden  should  fall  broadly 
and  as  lightly  as  possible  on  all  existing  persons  who  may 
in  their  own  old  age  have  to  claim  a  right  to  a  pen- 
sion. In  no  other  way  could  the  broad  mass  of  citizen 
breadwinners  contribute  to  enable  them  to  establish  such 
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a  claim  than  by  tlie  easy,  flexible,  and  indirect  method  of 
extra  duties  on  consumable  goods  through  \,ke  machinery 
of  Cujstoms  and  Excise. 

Should  the  latter  policy  be  adopted,  I  have  no  fear  but 
that  the  noble  object  of  honourable  provision  for  well-de- 
serving old  age  breadwinners  who  have  become  pecuniarily 
disabled  in  life's  battle,  will  soon  become  an  accomplished 
fact. 
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''INSBCTS    AND    DI8BASB/' 

Bt  J.  &•  0.  BunvaToir,  ii.d.,  d.p.h  , 
Chief  Health  Officer  ot  Taemaoiap 


(Bead  9th  May,  1904.) 


Dr.  Blkioglon  ukd :— The  rablMl  upon 
wbioh  I  have  been  eekecl  lo  eddre^  joa 
tbit  eveniog  is  eoe  wbieh  bee,  witbin  ibe 
PMt  lis  j99n,  prodaeed  e  profoood  alter- 
fttion  in  leverel  brenehee  of  soienea. 
Here  in  Taemenie  we  are  f ortnDatel j  free 
irom  thoM  eooofges  of  bnmanily  which 
are  as  jet  known  to  depend  whoUj  for  tbebr 
sprsad  upon  the  agency  of  inaect  Jife,  bat 
e?an  with  na  the  probJem  ia  not  wholly 
ooe  of  ootdde  intereat,  aa  I  will  endeavor 
te  show  yon  in  relation  to  typhoid  fever. 
In  thia  ease,  however,  the  method  of  con- 
vayence  ia  purely  a  meohanical  one,  doe 
to  partidea  of  infected  matter  clinging  to 
tba  lega  and  bodiea  of  fliea,  and  aabae- 
qnantly  depoaited  npon  food  matarial, 
whance  it  ia  taken  into  the  alimentary 
eaoel  of  the  victim.  It  ia  advisable, 
therefore,  to  clearly  distingniah  between 
tha  two  methoda  in  wbicb  inaecta  pley  e 
part  in  apreading  diaeaae  amongat  boman 
bainga,  whether— 

(a)  Aa  carfying  agenta  pnre  and  aimple, 
tbe  infecting iaffcnl  undergoing  ooushange 
and  not  being  dependent  on  ine  inaect  in 
•ny  way. 

(b)  Aa  boata,  inlermedista  or  definitive, 
tbe  infective  organiam  being  depandeni 
upon  ihe  inaect  and  underooing  an  extra* 
corporeal  phaae  of  development  in  ita 
tissues. 

Tbe  first  group  is  of  distinct  import- 
anoe  from  tlie  aanitarian'e  point  oC  view, 
io  that  it  teachee  ue  to  guar^  aninet 
a  real   danger  in   timee   of  pee^eienee 


of  certain  infectioue  dieeaeee,  but  the 
eccond  one  far  outweighe  it.  Into  thIa 
eecond  group  faii  eome  of  tlie  ciiief 
ecourgea  of  mankind,  in  tropical  regiooa 
at  any  rate,  and  of  tlieee  tlie  greateat  ia 
malaria.  Next  to  tnbereuloab,  malaria  ia 
probably  the  greateet  caoee  of  death  and 
pf  ill-health  with  which  mankind  haa  to 
contend.  Some  of  you  have,  no  doobt, 
vieited  or  lived  in  placee  where  "■^'fffii, 
or  even  Yellow  fever,  have  claimed  iheir 
yearly  toll  of  Uvea  and  health,  have  aeen 
the  long  white-waahed  warda  and  wide 
verandabe  of  an  Indian  Oantottment 
Hoeoital  filled  with  paetv-faced  fever- 
atrioken  aoldiera,  and  have  heard  day  alter 
day  the  drone  of  the  regimental  bands 
along  the  duaty  wliite  roada  to  the  ceme* 
tery.  To  that  aupreme  critic  of  all  an 
actlona,  the  "maa  in  the  atreet,"  the  proof 
of  the  ocnveyanee  of  malaria  by  the  agency 
of  oertahi  epeoiee  of  moaquitoea  waa 
merely  an  intereating  piece  of  knowledge, 
but  to  thoae  who  know  what  the  dleoaee 
in  queation  really  meana^it  waa  a  fact  of 
atariling  importance,  preeaging  the  ap* 
proach  of  efnctive  meana  of  clieddng  aa 
enemy  which  in  the  year  1897  alone  laid 
7ff,821  Britiah  aoldiera  by  tbe  hede  in 
hospital  out  of  a  total  strength  of  178^000 
odd  in  all  India.  I  need  hardly  remind 
you  how  nobly  the  promise  of  that  greal 
diaoovery  haa  been  fulfilled,  how  **the 
white  man*a  grave  "  of  former  yeara  haa 
become  tbe  wliite  man  a  aanatorium,  and 
how  it  ia  now  poaaible  for  the  march  of 
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Anglo-Saxon  civilisation  to  progresi  in 
plaoes  where  even  lix  years  back  a  new- 
comer eould  count  hit  reasonable  expecta- 
tion of  life  on  the  fingers  of  one  liand. 
Tropical  medicine  has  assumed  such 
great  proportions  that  it  practically  forms 
the  pivot  upon  which' turns  the  wholi. 
question  of  European  colonisation  in  the 
tropics,  and,  practically  speaking,  tropical 
medicine  is  very  largely  based  upon  the 
spread  of  disease  by  iosSMs.  iThera,  Awe- 
dom  from  malaria  practically  means 
freedom  from  ill-health,  ^bp  Xiondon  and 
Liverpool  schools  have  received  noble 
recognition  from  Mr  Chamberlain,  and 
from  hard* headed  business  men  who  can 
see  into  the  future.  Many  a  Peter  the 
Hermit  is  leading  a  crusade  against  dis- . 
ease  with  knowledge,  and  often  with  funds 
supplied  in  this  way,  enabling  the  British 
race  to  get  on  a  step  farther  with  colonisa- 
tion. America  has  taken  up  the  work 
with  especially  striking  results  in  relation 
to  Tellow  fever,  and  a  handful  of  workers 
iuoceeded  in  clearing  Havana  of  this  fell 
disease  in  ninety  days~-sfter  it  had  bad 
an  unhitermpted  reiga  for  140  years. 
Tlia  discoveries  which  have  been  made 
are*  I  think/but  a  foretaste  of  those  which, 
ass  to  come,  but  their  histories,  with  the 
patient  record  of  constant  toil^over  minute 
details,  of  the  sacrilke  of  leisure  and  re- 
oraalion,  and  even  in  some  cases  of  the 
l&tee  of  the  workers  for  the  furthermeni  of 
knowledge,  form,  to  my  mind,  one  of  the 
oeblsit  romances  ever  written.  The  work 
of'Mansbn,  Boss,  McGallum,  Beid,  and 
others  have  revolutionised  the  methods 
of  reeearoh  into  human  disease,  and  thfere 
ie  little  doubt  that  we  are  on  the  verge  of 
farther  great  discoveries  hi  which  the 
bwev  forms  of  life  will  be  found  to  play 
ao^espezitlal  part  in  disease  affecting  man- 
kind. But  this  may  apx»ear  to  be  some* 
thiaf  of  a  digression  from  the  praotioal 
tsestment  of  my  subject.  I  trust,  how- 
ever, that'  I  havis  shown  you  to  sotne 
small  extent  the  importance  of  the  results 
ehtdned,  and  the  possibilities  whioh  they 
ifen  up.  I  will  now  endeavor,  with  the 
aid  of  a  few  lantern  slides,  to  indicate  in 
ionse  measure  the  manner  in  whioh  these 
Iteeoveries  have  been  made,  the  dil&eul- 
Hm  against  which  the  workers  had  to 
eeniend,  and  the  method  in  wUoh  they 
aM  praelioally  applied. 
;  The  elassieal  example  is,  of  course,  sup* 
iiiid  by  malaria,  or  paludism,  as  it  la  often 


termed.  As  I  need  hardly  point  out.  both 
these  terms  indicate  the  assoeiatioa  with 
the  presence  of  marshes,  swamps,  and 
other  wet  soiled  localities,  which  hao  been 
for  centuries  noted  in  oonneetion  with  tin 
disease,  malaria  meaning  merely  "bad 
iir,**  and  paliCcBsm  the  condition  indneed 
by  marshes.  Now,  about  the  middle  of 
last  century,  certain  observers  noted  the 
presence  of  certain  brown  and  black 
gmaulne. -in  great  numbers  In  the  blood 
and  organs  of  malarial  patienta,  snd 
•  in  18^  Dr.  Laveran,  a  French 
military  surgeon  in  Algeria,  made  the 
discovery  that  the  black  granules,  which 
are  known  as  melanin,  were  prodaced  by 
the  action  of  immense  numbers  of  tiny 
pai^asites .  .living  in  the  red  blood  cor- 
puscles.' This  was  a  very  notable  dis- 
covery, as  it  naturally  caused  enquiry 
into  the  manner  in  which  the  parassles 
got  into  the  blood  corpuscles,  and  once 
tiMre  how  they  produced  the  fever. 
It  was  found  that  they  could  not  be 
grown  on  artificial  me&a,  even  from 
blood  which  awarmed  with  them,  and 
other  discoveriea  soon  made  it  clear  that 
they  represented  a  distinct  form  of 
animal  life,  and  not  a  vegetable  one,  like 
the  baeteria  for  instance.  Some  five 
yearslater  another  discovery  was  made. 
namely,  that  these  parasites  breed  in  the 
blood,  siid  that  the  attacks  of  fever  eoin- 
cide  with  the  breaking  up  of  the  eluater  of 
spores  so  formed.  It  was  also  found 
that  three  varieties  at  least  of  the  or- 
ganisms infect  men,  and  that  yet  others 
were  ta  be  obtained  from  the  Uood  of 
birds,  bats,  cattle,  monkeye,  and  other 
animals. 

(A  picture  was  then  shown  of  one  foem 
of  malarial  organism  as  it  appears  under 
the  microscope  in  the  various  stages  of 
development,  which  are  traceable  in  the 
blood  so  long  as  it  retains  its  vitaUtf  after 
removal.) 

Under  the  microscope,  the  strange 
oetopua-like  oreatnse,  whioh  repiesenta 
the  last  stage  of  development  in  Uood 
spedmsns,  would  altrast  your  attantioii 
even  more  than  in  the  lantern  pioluiee, 
since  its  arms  are  in  vigorous  maiisn 
from  the  time  they  shoot  out  fimn  the 
sorfaee.  If  kept  moitt  and  wann  another 
straofi  phenooMn^ii  oeeon.  One  or 
OKOVI  el  t^se  ama.will  be  seen  to 
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rate  Ikialf  from  the  bodj  Mid  to  ahoot 
vigorooflly  away.  So  vigoronsly,  and  wibh 
8noh  apparent  intention  does  it  do  so,  that 
it  often  sets  the  sorroonding  corpuscles 
bobbing  like  a  row  of  oorks  in  a  tideway. 
For  yeara  a  discussion  raged  over  this 
phenomenon.  Why  did  the  organism 
throw  oat  these  arms  only  after  leaving 
the  body  ?  The  octopus- like  creature,  or 
male  gamete,  was  never  seen  in  blood 
immediately  after  its  removal,  but  de- 
veloped from  certain  of  the  parasites,  but 
not  all,  in  a  short  time  when  kept  warm 
and  moist.  If  not  kept  warm  and  moist 
it  did  not  develop.  Moreover,  why  was  it 
that  only  some  of  the  amoeloid  organisms 
threw  out  arms  and  not  all  ?  And  why 
did  one  or  more  of  the  arms  when  thrown 
out  oast  loose  from  the  rest  and  dart 
away? 

Upon  these  and  similar  facts  Dr. 
Manson,  then  of  Hong  Kong,  formulated 
in  1894  that  fine  piece  of  inductive 
reasoning  which  will  always  be  associated 
with  his  name.  Earlier  observers  had 
from  time  to  time  made  suggestions  of  a 
similar  nature,  but  it  was  reserved  for 
Manson  to  formulate  from  the  known 
facts  a  trae  scientific  hypothesis.  Being 
a  parasite,  he  argued,  the  malariid 
organism  must,  like  most  other  parasites, 
live  for  part  of  its  existence  outside  the 
human  body  in  another  host.  The 
octopus-like  male  gamete  does  not  come 
into  existence  until  after  leaving  the 
body,  and  while  in  the  body  the  parasite 
is  incapable  of  liberating  itself  by  its  own 
efforts.  No  traces  of  the  parasite  could 
be  found  in  any  of  the  discharges 
of  the  patient.  It  was  there- 
fore probable  that  it  was  re- 
moved from  the  body  by  some  blood 
eating  creature.  Manson  had  previously 
performed  some  brilliaot  researches  into 
the  conveyance  of  certain  other  blood 
parasites  by  mosquitoes,  and  he  was  led 
to  the  conclusion  that  some  distinct  kind 
of  mosquito  was  the  probable  agent,  and 
that  the  male  gamete  formed  the  first  stage 
of  the  extra  corporeal  development  of  the 
parasite  in  its  new  host.  I  need  scarcely 
remind  you  that  in  all  its  main  points 
Hanson's  hypothesis  has  been  proved 
correct. 

Then  Captain  (now  Major)  Boss,  of 
^d  Indian  Medical  Service,  took  up  the 
work  of  investigating  the  development  in 
the  mosquito.    It  must  be  remembered 


that  he*  began  with  practically  no  know* 
ledge  of  the  classification,  structure,  or 
habits  of  mosquitoes,  since  at  that  date 
(1895)  comparatively  little  was  known 
even  to  dipterologists,  and  that  most  of 
his  work  was  done  in  an  up-country 
Indian  station  far  from  the  equipment 
and  facilities  of  a  modem  laboratory.  For' 
two  and  a- half  years  he  worked  on,  dis- 
secting and  examining,  cell  by  cell, 
hundreds  of  mosquitoes  without  result, 
and  attempting  feeding  experiments  in 
vain.  It  is  natural  that  after  such  an  ex- 
tended series  of  negative  results  he  was 
beginning  to  suspect  a  flaw  in  Manson's 
theory.  Then  came  light.  A  peculiar 
species  of  mosquito,  which  he  had  once 
before  noticed  in  a  very  malarious  locality 
as  possessing  dappled  wings  and  laving 
boat-shaped  eggs,  was  fed  upon  the  blood 
of  a  malarial  patient,  and  on  dissecting  it 
he  found,  for  the  first  time,  in  its  tissues 
granules  of  that  coal  black  substance 
which  I  mentioned  as  being  called  mela- 
nin, and  as  characteristic  of  malarial 
fever,  and  in  its  stomach  walls  certain 
oval  cells.  These  discoveries  practically 
solved  the  problem.  The  dappled  winged 
mosquito  with  boat  shaped  eggs  belonged 
to  the  genus  Anopheles,  and  the  oval  ceUs 
in  the  stomach  wall  were  the  developing 
parasites  of  remittent  malarial  fever. 

The  rest'  was  comparatively  easy  once 
tbaaa  facts  were  known. 

The  plague  scare  amongst  tha  natives 
made  it  necessary  for  Boss  to  pursue  his 
researches  Into  tha  development  of  the 
organism  in  the  mosquito  by  means  of  a 
closely  similar  organism  conveyed  by  a 
Calex  to  birds,  since  blood  feeding  experi- 
ments from  human  beings  became  practi- 
cally impossible,  but  he  had  solved  the  two 
great  problems  in  the  way  of  the  triumph- 
ant proof  of  Man8on*s  hypothesis,  and 
that  h^othesis  was  proved  to  be  soundly 
foundo#.  He  had,  moreover,  distinguished 
the  true  malefactor — the  Anopheles 
moequito— from  the  innocent  Gulex,  and 
his  previous  difficulties  were  to  some  ex- 
tent explained  by  the  silent  retiring  and 
unobtrusive  habits  of  the  former  genus. 
The  differences  between  Culex  and 
Anopheles  are  clear  enough  nowadayp, 
but  ifc  is  proverbially  easy  to  be  wise  after 
the  event.  We  must  luways  rememter 
Boss  in  his  up-country  bungalow  working 
on  without  recognising  this  shy  and  un- 
obtrusive genua]from  the  myriads  of  Culices 
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Th«  dlfbranoat  tre  wtll  AMiuplified 
la  ihe  iantera  slides,  which  I  will 
DOW  show  you,  and  they  extend 
through  the  inseots*  lives  from  beginning 
to  end.  In  the  first  place  they  may  be 
readily  enough  distingaished  by  the 
attitude  assumed  in  resting.  Anopheles 
seems  always  to  be  endeavoring  to  stand 
on  its  head,  while  Culex  rests  parallel 
with  the  surface  in  a  hunched  up  position. 
This,  of  course,  is  a  rough  test,  but  after 
a  little  whUe  one  becomes  very  expert  in 
distinguishing  the  two  in  a  locality 
where  Anopheles  are  present.  I  may 
state  that  I  do  not  know  that  any  species 
of  Anopheles  existing  in  Tasmania,  al- 
though one  species  has  been  recently 
described  as  existing  in  Victoria.  I 
have  not  come  across  a  member  of  the 

Stnus  in  a  large  number  of  mosquitoes 
tely  examined  in  Tasmania.  All  species 
of  Anopheles  are  not  capable  of  conveying 
malaria,  a  fact  which  explains  the 
presence  of  this  genus  in  non- malarial 
localities  where  cases  are  from  time  to 
time  introduced.  The  female,  by  the 
way,  is  usually  the  blood-sucker  amongst 
mosquitoes,  a  meal  of  blood  being  stated 
to  be  essential  for  the  iertilisation  of  the 
eggs.  The  male,  except  in  the  stegomyia 
and  a  few  others,  is  an  innocent  creature, 
preferring  a  vegetable  diet  of  fruit  juices, 
if  indeed  he  does  feed  at  all,  and  not,  like 
his  partner,  varying  it  with  animal  food 
extracted  in  a  voracious  and  annoyioflf 
manner. 

Both  male  and  female  are  here  shown, 
but,  taking  the  latter  first,  you  will  note 
the  length  of  the  palpi^as  long  or 
longer  than  the  proboscis.  This  is  in 
itself,  in  the  female,  a  mark  of  the 
genus.  The  wings  are  spotted  in  both 
specimens— another  fair  but  not  infallible 
guide-mark  to  the  Anopheles.  Turn- 
ing to  the  male,  you  will  note  that  the 
palpi  are  also  long,  but  they  are  always 
long  in  the  male,  whether  of  Anopheles 
or  Culex.  These,  however,  are  clubbed 
at  the  ends,  and  in  this  particular  species 
are  plumose  at  the  ends.  The  dis- 
tinguishing marks  of  the  male  in  tbis 
case,  as  in  others,  are  the  large  plumose 
antenns — regular  whiskers,  as  befits  the 
sex.  The  adult  insects  can  thus  be  dis- 
tiogfdshed,  but  for  complete  identification 
tbis  is  not  enough.  Various  markings  of 
the  legs  and  palpi,  and  the  arrangement 
of  the  wing  and  body  scales,  are  used  to 


identify  species.    The  shape  of  the^  ^gffi 

is  different  in  the  two  genera,  those  of  the 
Anopheles  possessing  a  distinct  boat  shape, 
while  Culex  eggs  are  blunter  for  the  most 
part.  They  are  laid  in  masses  of  from  200 
to  400.  These  eggs  develop  in  the  coorse 
of  from  12  hoursto  several  days  into  larvas, 
which  are  known  to  every  boy  as  the 
''wigglers,*'  found  in  every  tank  and  pool 
in  fairly  warm  weather.  Here  we  note 
another  difference  in  the  genera,  the 
Anopheles  lying  parallel  with  the  sarfaee 
owing  to  the  absence  of  the  long  breathing 
tube,  which  enables  Culex  to  hang  down 
from  the  surface — ^che  direct  opposite  of 
the  position  assumed  by  the  adult  insects, 
as  you  will  recollect.  The  arrangement 
of  the  hairs  upon  the  different  segments 
enables  species  to  be  determined.  In  a 
week  for  Oulices  or  more  for  Anopheles — 
the  time  varies  considerably^  in  these  pro- 
cesses for  different  species  and  ander 
different  conditions— the  active  wiggling 
larva  after  develops  into  a  pupa,  which 
again  differs  in  the  two  genera,  and  after 
a  varying  period  of  from  two  to  10  or 
more  days  the  pupa  case  splits  down  the 
back,  the  adult  insect  emerges,  and  after 
balancing  itself  on  the  empty  case  for  a 
while  in  order  to  dry  its  wings,  flies  away 
to  propagate  its  kind  in  turn. 

To  sum  up  the  points  which  I  have 
endeavored  to  briefly  indicate  we  have 
the  following  facts  to  consider  wherever 
malaria  is  to  be  dealt  with.  There  is 
firfttiy  a  blood  parasite,  which  is  the 
cause  &f  the  disease,  and  next  oome 
particular  species  of  a  particular  genus 
of  mosquito,  whose  tissues  afford 
the  only  place  wherein  this  parasite 
can  complete  its  life  cycle.  Malaria  oan 
he  conveyed  from  man  to  man  by  inject- 
ing blood  in  which  the  organism 
is,  but  this  need  not  be  considered  in 
practice.  Therefore,  in  tackling  the  ques- 
tion of  stamping  out  malaria  we  naturally 
attack  the  mosquito.  The  addt 
insect  may  be  guarded  against  by  mos- 
quito curtains  and  other  measures  to 
prevent  its  biting— a  particularly  useful 
one  by  the  way  consists  in  wearing  two 
pairs  of  socks  after  dark,  a  thick  paii 
underneath  and  a  thin  pair  on  top, 
since  more  people  are  perhaps  infected 
at  the  dining  table  than  in  almost  any 
other  way,  the  Anopheles  loving  the 
dark  lurking-places  under  that  cheerful 
board.     It     may    also     be    killed   by 
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fumigation  with  ralphnr  or  pTtethrnm 
powder.  This,  however,  is  ma  incomplete 
wey»  and  einoe  the  Anopheles  breeds 
by  preferenoe  in  small  paddles  and  shal- 
low stretohes  of  weedy  swamp  or  slowly 
moving  water  free  from  small  fish,  its  de- 
straction  is  rather  an  engineering  than  a 
mediod  qaestion.  Much  may  be  done  by 
pooring  kerosene  and  paraffin  on  the 
sarface  in  the  proportion  of  about 
a  tablespoonfnl  to  every  square  yard 
of  surface,  so  as  to  form  a  thin  nlm,  which 
dogs  the  air  tabes  of  the  larvsB  and 
pups,  and  also  kills  the  adult  female 
while  depositing  eggs.  This  remedy  will 
be  found  efficient  by  those  of  you  who 
are  worried  by  the  local  GnliceB,  which 
evince  a  bloodthirsty  disposition  in  New- 
town, at  any  rate.  Culices  are  especially 
fond  of  small  collections  of  water  in  pots 
and  tanks— the  saucer  of  a  flowerpot  on  a 
window  sill  may  provide  sufficient  mos- 
quitoes to  make  the  inmates*  life  a  misery, 
while  an  ordinary  400  gallon  tank  will  stock 
a  neighborhood. 

The  moral  of  wbicb,  as  Captain  Guttle 
is  recorded  to  have  remarked,  lies 
m  the  application  thereof.  I  need  not 
say  mo^  then  that  the  notortouily 
malarious  locaUties  of  Sierra  Leone 
and  Freetown,  formerly  known  as  the 
"white  man's  grave"  in  West  Africa, 
have,  comparatively  speaking,  been  turned 
into  health  resorts  within  two  years  of 
organised  effort  against  mosquitoes,  and 
that  at  Isqiailia,  in  Egypt,  a  previously 
notoriously  malarial  town,  the  average 
number  of  cases  has  been  reduced  from 
2000  to  200  per  annum  by  one  season's 
work.  Practically,  there  were  no  fresh 
oases  of  malaria  once  the  work  was  got 
going,  and  it  is  now  possible  to  sleep  there 
n  safety  without  a  mosquito  net,  probably 
for  the  first  time  in  the  history  of  the  town. 
Probably  everyone  here  to-night  has  been 
at  one  time  or  another  subjected,  un- 
asked, to  the  gastropomic  attentions  of  a 
female  mosquito,  and  the  method  in  wliioh 
Bhe  performs  the  operation  after  a  pre- 
liminary song  may  he  a  more  or  less  in- 
terestiog  memory  on  the  next  occasion  you 
oommit  euUcide.  (The  lecturer  here  de- 
tcribed  with  a  lantern  diagram  the 
iQUiner  in  which  the  moequito  feeds). 

So  far  we  have  coniidered  the  cor- 
poreal life  of  the  malarial  organism, 
^bat  ia,  the  part  of  its  life-cycle  which 
^  passed   in   the   blood  of  man,  with 


the  single  exception  of  that  ootopns-likt 
male  gamete  wmeh,  as  I  pohited  out,  only 
developes  after  leaving  the  human  body. 
Turning  now  to  the  second,  or  extra-corpo- 
real stage  of  its  life  history^i.e.,  that  staM 
which,  as  we  now  know,  is  passed  in  £e 
mosquito— we  find  that  there  are  rsidly 
two  forms  of  cell  developed  amongst  tfaie 
organisms,  one  the  ooiopus-like  male 
gamete,  the  other  a  spheriod  cell. 
Now,  it  is  only  when  the  Anopheles  takes 
in  blood  containing  parasites  at,  or  about 
this  particular  stage  of  development,  that 
it  becomes  infected  with  malsria,  and 
capable  of  conveying  it  to  fresh  human 
beings,  a  fact  which  accentuates  the  im« 
nortance  of  protecting  malarial  patients 
by  means  of  mosquito  nets  wherever 
possible.  Having  taken  in  the  blood, 
however,  by  means  of  the  complicated 
sucking  apparatus,  which  I  have  de- 
scribed, the  gametes  develop  into  the 
sexual  form,  and  the  true  ftmction  of 
the  male's  looie  arm  becomes  evident 
since  it  joins  with  a  spherical  cell  formed 
by  another  gamete,  and  impregnates  it. 
It  was  the  female  gamete  which  it  was  in 
search  of  when  it  cast  loose.  Then  the  fer- 
tilised cell  or  zygote  attaches  itself  to  the 
stomach  wall  of  the  mosquito,  bores  its 
way  tnrough,  grows  greatly  in  size,and  pro- 
ceeds to  divide  into  a  great  number  of 
tiny  cells.  It  becomes  a  cyst,  which 
finally  bursts  and  sets  free  the  tiny 
structures  within,  which  have  meanwhile 
developed,  and  these,  set  free  in  the  body 
cavity,  settle  in  great  part  in  the  veneno- 
sslivary  gland  at  the  base  of  the  pro- 
boscis, as  tiny  thread-like  bodies,  tenned 
zygotoblasts  or  iporozoits.  The  gland 
in  which  they  lie  Is  that  which 
secretes  the  irritating  substance  of 
which  we  all  know  the  effects  in  con- 
nection with  a  mosquito  bite,  and  in 
the  case  of  an  infected  Anopheles,  they 
are  injected  vrith  this  secretion  slong  tlie 
proboscis.  The  process  for  their  de- 
velopment in  the  mosquito  takes  about  12 
days  from  the  date  of  the  meal  of  infected 
blood,  before  the  thread-like  bodies 
appear  in  the  gland.  After  injection,  along 
vTith  the  secretion,  the  sporozoits  infect  the 
blood  corpuscles,  grow  rapidly,  and  break 
up  into  spores  which  in  time  infect  tesh 
corpuscles,  until  a  huge  swarm  of  para- 
sites, with  a  life  cycle  of  either  48  or  72 
hours  is  produced  in  the  blood.  The 
breaking-up   of   each    swarm   sets  free 
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th*  fevar-prodoofog  satMiaooei  which 
prodaoe  the  tymptoms  of  malaria. 
I  hskyB  given  but  a  rough  oaliine  of 
the  prooetB,  but  it  will  serve  to  show  the 
main  points  of  this  complicated  life- 
history. 

It  will  be  seen,  however,  that  the 
process  of  infection  bv  Anopheles  is 
not  a  simple  mechanical  transference  of 
blood  from  infected  to  healthj  people, 
that  human  cases  can  only  infect  the 
Anopheles  at  a  particular  stase  in  the 
history  of  the  parasite  in  their  blood,  and, 
particulariy,  that  an  Anopheles  which 
does  not  near  in  its  poison  gland  the 
thread-like  spores  of  malaria  representing 
the  last  stage  of  the  extra  corporeal  cycle 
of  the  organism  passed  wiihin  its  body 
is  as  harmless  as  an  empty  gun. 

It  will  be  readily  understood  that  the 
work  of  Boss  and  his  colleagues  in  other 
parts  6t  the  world  gave  a  huge  impetus  to 
the  study  of  inseet-borne  diseases,  and  it 
has  borne  noble  fruit.  The  connection 
of  Yellow  fever  with  Havana  is  almost 
proverfalal,attd  the  average  deaths  from  that 
disease  alone  were  over  800  in  each  year. 
It  has  been  estimated  that  some  86,000 
persons  died  of  it  from  1858  to  1900,  and 
in  addition  the  island  of  Cuba  and  ad- 
joining parts  of  Brazil  acted  as  an 
endendc  focus,  whence,  at  various  times, 
the  disease  spread  to  many  parts  of  the 
worid,  mdudlng  Spain,  Africa,  and  even 
Bngland.  In  1897,  there  were  6000 
deaths  from  it  in  Ouba.  In  Bio  from 
1868-1897, 41,726  deaths.  The  Southern 
States  of  America  have  also  experienced 
dreadful  visitations  from  it.  '•Yellow 
Jack  "  was  a  dreaded  name  throughout 
South  America,  the  West  Indies,  and  the 
Southern  United  States.  With  the  open- 
ing of  the  Panama  Oanal  and  the  conse- 
quent shortening  of  the  voyage  from 
these  localities  to  Australia  and  the  Far 
East,  it  is  very  probable  that  Yellow  fever 
will  someday  be  introduced  to  this  side  of 
the  world.  Three  or  four  years  ago,  Aus- 
tralian sanitariana  regarded  this  possi- 
bility with  awe  and  foreboding ;  to-day 
they  look  upon  it  certainly  as  a  serious 
problem,  but  as  one  which  would  give 
comparatively  little  trouble  compared  to 
the  introduction  of  a  few  cases  of  small- 
pox. I  will  endeavor  to  explain  how  this 
remarkable  change  in  views  has  come 
about. 

In  1900«  afte*  the  oooopatioQ  of  Ouba 


of  four  medical  men  was  appointed 
to  investigate  the  alarming  prevaienea  of 
Yellow  fever  there,  and  to  devise,  if  {pos- 
sible, means  for  combating  it.  A  great 
deal  of  work  had  been  done  by  various 
observers  in  seeking  for  the  cause  of  it ; 
but  nothing  was  aoouratdy  known,  and 
the  early  work  of  the  commission,  devoted 
to  the  examination  of  the  blood  and 
tissues  of  patients,  onlv  served  to  disprove 
previous  theories,  and  not  to  disoover 
anything  new.  Absolutely  nothing 
was  apparent  in  the  blood  or 
elsewhere  as  a  result  of  the 
most  careful  baoteriolo^cal  research. 
The  next  step  was  to  enquire  into  its  pro- 

?agation.  Now,  one  attack  of  |  Yellow 
ever  safeguards  the  patient  against  a 
second  one,  producing  a  condition  of  im- 
munity, as  it  is  called.  It  had  been  noted 
that  patients  could  be  safely  nursed  by 
non-immune  nurses,  and  that  patients 
discharged  after  an  attack  did  not  oaose 
fresh  outbreaks  of  disease  in  those  non- 
immune persons  they  came  in  contact 
with.  It  was  obviously,  therefore,  not 
contagious,  nor  did  the  infection  persist 
in  a  virulent  form  in  the  discharges.  The 
next  matter  was  to  settle  the  disputed 
question  of  the  infectivity  of  clothing  and 
bedding  which  had  been  in  contact  with 
patients.  To  this  end,  a  small  hut  waa 
erected,  very  deficient  in  ventilation,  and 
specially  constructed  so  as  to  maintain  a 
hot  moist  atmosphere  within  it.  The 
windows  and  doom— please  note  thia— 
were  carefully  screened  with  fine  wire 
gauze,  of  small  enough  gauge  to  prevent 
the  entrv  of  mosquitoes.  Into  this  house 
were  piled  sheets,  blankets,  mattresses, 
pillows,  and  clothing  of  all  description 
from  the  Yellow  fever  hospitals,  and 
amongt  them,  in  the  beds  and  covered 
with  the  bedding  of  patients,  who  had 
just  died  of  Yellow  fever,  even  wearing 
the  clothing  taken  from  the  bodies,  and 
stained  with  the  blood  and  *•  black  vomit*' 
discharge,  seven  young  non-inunune 
Americans,  including  members  of  the 
commission,  slept  two  or  three  at  a  time 
for  a  total  period  of  sixty-three  nights  in 
all.  Not  a  single  one  of  these  non-im- 
mune men  developed  the  disease.  This 
effectually  proved  that  olothinff  and  bed- 
diog  alone  were  incapable  of  conveyiog 
the  disease,  however  grossly  they  were 
contaminated. 


119 


The  oexl  step  was  to  en^alre  into  the 
gaeation  of  inaeot  tranimieiion.  A  com- 
mon domestic  mosquito  of  Cuba  is  the 
Stegomvia  fasciata,  a  strikingly  marked 
insect  of  voracious  habits,  and  suspicion 
had  already  attached  itself  to  it.  Both 
sexes  of  it  sack  blood,  and  it  is  probably 
the  most  widely  distribnted  of  all  mos- 
qoitoes,  being  found  practically  iJl 
through  the  tropical  world,  and  also  in 
many  snb-tropical  localities.  Twelve 
plucky  young  Americans,  two  of  whom 
had  taken  part  in  the  experiments  with 
clothing  previouslv  described,  volunteered 
as  subjects.  All  these  were  living  under 
exactly  the  same  conditions  as  scores  of 
other  non-immune  residents  of  the  camp, 
and  the  two  I  have  mentioned  had  been 
free  for  80  days  from  theur  self-imposed 
imprisonment  in  the  infected  clothes  hut. 
All  were  deliberately  subjected  to  the 
bites  of  specimens  of  this  mosquito,  which 
had  been  previously  allowed  to  bite  early 
oases  of  Yellow  fever.  After  periods  of 
from  three  and  a-half  to  six  days  from 
bemg  bitten,  ail  except  two  developed  true 
attacks  of  Yellow  fever. 

One  experiment  in  the  batch  was  of 
especial  interest.  A  newly-  erected 
building  was  divided  into  two  parts 
by  fine-win  screens.  In  one  part  were 
let  loose  16  infected  mosquitoes,  and 
in  the  other  half,  separated  only  by  a 
wke  screen,  two  non-immune  men  lived 
and  slept.  The  volunteer  subject  entered 
the  part  in  which  were  vhe  mosquitoes  on 
three  occasions  of  about  twenty  minutes 
eaoh,  and  was  freely  bitten  on 
each  oeoaaion.  On  the  fourth  day  after 
his  visit  he  developed  a  severe  attack  of 
Yellow  fever,  while  the  two  men  in  the 
part  on  the  other  side  of  the  cauze  screen 
continued  for  18  nights  to  sleep  in  and 
breathe  the  common  atmosphere  of  the 
room  without  any  ill  effect.  This  was 
pretty  fair  evidence  even  for  the  scientific 
mind  that  the  mosquitoes  were  the  con- 
veyors of  the  disease,  and  subsequent  ex- 
periments proved  this  to  be  so  beyond  all 
doubt.  I 

The  organism  which  is  the  actual 
cause  of  Yellow  fever  has  not  been 
discovered,  probably  because  it  is  so 
minute  as  to  escape  the  highest 
powers  of  the  microscope.  This  is  the 
more  likely  since,  as  in  the  case  of 
malaria^  the  injection  of  blood  from  an 
acuta  ease  will  produce  the  diseaee  in  a 


non-immune  subject,  but,  unlike  malaria, 
the  blood  remains  similarly  infective  after 
it  has  been  passed  through  the  finest  Berk- 
feld  filter,  thus  proving  the  extreme 
minuteness  of  the  organism,  since  such  a 
filter  will  stop  the  smallest  of  known  bac- 
teria. That  it  IS  not  a  bacteria,  but  an 
organism  more  of  the  type  of  the  malarial 
organism  is  very  probable  from  the  fact 
that  the  infection  cannot  be  obtained  by 
the  mosquito  from  the  blood,  except  ia 
the  first  three  days  of  illness,  ana  the 
mosqoito  does  not  become  capable  of  in- 
fecting fresh  persons  until  12  days  or  more 
after  it  has  fed  upon  a  case  at  this  par- 
ticular stage.  The  fact  that  an  outbreak 
of  Yellow  fever  took  ayortnight  or  so  to 
light  up  after  the  mtroduouon  of  a  case 
into  a  locality  had  long  been  noticed,  and 
this  explained  the  reason  thereof. 

Having  obtained  these  facts,  the 
battle  against  Yellow  fever  assumed 
a  new  aspect.  Huge  sums  had 
been  spent  during  previous  years  in 
indiscriminate  disinfecting  of  wtidea 
which  had  been  in  contact  witib  Yel- 
low fever  patients— ^uite  harmless  ae 
we  now  know— and  m  other  expensive 
measures,  absolutely  without  avail.  The 
campaign  was  now  begun  by  a  wholesale 
destruction  of  mosquitoes  and  their 
breeding  places  in  swamps  and  puddles, 
and  by  the  careful  screeiung  of 
Yellow  fever  patients  for  the  three 
first  dangerous  days,  from  mosquito  bite 
in  order  to  prevent  the  loading  up  of  fresh 
winged  carriers  of  disease.  Quarantine 
of  eases  was  given  up— it  had  been  en- 
forced for  many  years  without  avail, — 
and  the  only  quarantine  order  was  that 
of  the  mosquito  net.  The  residi  was 
amazing.  In  ninety  days  from  the  com* 
menoement  of  operations  Havana  was 
freed  from  Yellow  fever  for  the  first  time 
in  140  years.  Bepeated  Introductions 
f^om  without,  where  the  measures 
were  not  in  force  and  where  Yellow 
fever  was  raging  unchecked,  as  it  had 
done  for  decades  past  at  that  season,  were 
promptly  stamped  out,  and  the  fact  was 
realised  that  although  every  effort 
known  to  sanitary  science  had  been 
put  forth  without  avail  up  to  March,  1901( 
the  change  effected  in  the  measures  by 
the  recognition  of  the  mosquito  as 
the  carrying  agent  had  enabled  tlie  au- 
thorities to  obtain  in  18  weeks  a 
resolt   which  had  defied  the  efbvii    of 
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moM  thMi  ten  tbats  u  many  ▼•«». 
Epidemios  of  Tellow  fever,  thuike  to 
those  able  aod  heroic  Amerioan  dootore, 
are  a  thing  of  the  past  in  civilised  coun- 
tries, and  the  name  of  Dr.  Lazear,  who 
contracted  the  disease  and  died  of  it  dur- 
ing the  enquiry,  another  of  the  nnmeroas 
martyrs  whom  science  has  claimed,  will 
always  occupy  an  honored  place  in 
the  scroll  of  hygienic  fame. 

I  will  not  do  more  than  give  the  outlines 
of  certain  other  work  which  has  been  car- 
ried out  in  this  direction.  The  recent 
investigations  which  have  been  made  into 
Sleeping  rickness  —  that  strange  disease 
which  overwhelms  its  victims  with 
an  increasing  languor  and  somnolence 
until  they  perish  of  an  apparent  failure 
of  all  the  faculties— has  received  a 
good  deal  of  notice  in  the  press.  The 
researches  of  Dr.  Oastellani,  Dr. 
Bruce,  and  others,  go  to  show  that  the 
conveying  agent  in  this  case  is  the  Tsetse 
fly,  previously  well  known  for  the  fatal 
effects  of  its  bite  on  horses  and 
cattle,  but  onlv  lately  known  to  be 
connected  with  cOsease  in  human  beings. 
The  mortality  from  Sleeping  sickness  in 
certain  parts  of  Africa  has  been  alarmiog, 
and  whole  districts  have  been  decimated 
by  its  ravages.  The  causative  agent  appesrs 
to  be  a  form  of  organism  known  as  a  try- 
panosome,  or,  as  It  should  be  more  cor- 
retly  termed,  a  herpetomonas,  which 
lives  in  the  blood  and  fluids  of  the  victim. 
Further  work  yet  requires  to  be  done, 
but  little  doubt  remains  that,  the  curious 
and  fatal  disease  which  almost  invariably 
kills  its  victim,  and  which  has  been 
known  as  a  scourge  of  Western  Africa  for 
over  100  years,  has  been  brought  within 
the  srasp  of  sdenoe,  and  will  be  dealt  with 
as  effectually  as  malaria  and  Yellow  fever 
are  being  dealt  with.  Whether  the  organ- 
ism undergoes  a  part  of  its  life  history 
within  the  Tsetse  fly's  body  is  not  yet 
definitely  settled  by  actual  observation, 
but  it  seems  probable  that  it  does  so. 

The  presence  of  plague  in  Australia  ren- 
ders its  causation  and  spread  a  matter  of 
perhaps  more  acute  interest  than  the  exotic 
diseases  with  which  I  have  been  dealing. 
The  causative  agent  is,  of  cour«e,  a  weU- 
Imown  bacillus,  but  the  means  whereby  it 
is  habitually  conveyed  to  human  beings  to 
infect  them  have  been  widely  discussed 
amongst  scientific  men,  and  there  is  a 
giDwiof  tiodeoey  on  the  part  of  those  who 


have  to  deal  with  this  disease  to  regard 
more  and  more  suspiciously  a  certain 
insect  which  already  possesses  an  evil 
reputation  in  domestic  sanitation;  I 
allude  to  the  flea.  A  good  deal  erf  work 
has  been  done  on  these  insects  of  late 
years,  and  it  may  surprise  you  to  learn 
that  more  than  180  distinct  species  of  flea 
have  been  classified,  and  that  new  ones 
are  coming  into  knowledge  month  aftsr 
month.  Bemarkable  differencee  are 
found  in  their  structure  and  habits, 
but  in  the  particular  connection  with 
which  we  have  to  consider  them  to- 
night, one  genus  attains  prominence — 
the  true  pulices  of  whieh  the  type  is  the 
human  flea. 

Now,  in  considering  the  histories  of 
pligue  outbreaks  in  dfierent  parts  of  the 
world,  one  is  at  once  stmok  by  a  curious 
faet,  namely,  that  while  preceding  or 
simultaneous  outbreaks  of  the  disease 
amongst  rats  and  other  small  rodents, 
have  formed  a  marked  feature  of  plague 
epidemics  in  the  East,  nothing  of  the 
kind  has  attracted  the  attention  of  the 
chroniclers  of  the  European  outbreaks  of 
the  middle  ages,  and  of  the  greas  plague 
of  London  in  1666.  The  phenomenon  is 
striking  enough  to  attract  the  attention  of 
any  ordinary  observer  where  it  occurs,  and 
a  significant  allusion  to  It  is  to  be  found  in 
the  f^irst  Book  of  Samuel.  Other  and  even 
more  definite  allusions  occur  scattered 
through  Eastern  literature  from  a  very 
early  date,  so  that  it  appears  to  have 
attracted  attention,  and  could  scarcely 
have  escaped  the  acute  chroniclers  who 
have  left  us  such  a  vivid  picture  of 
medieval  and  seventeenth  century  plague. 
It  is  needless  to  remind  you  that  the  same 
phenemenon  occurs  in  Australia  and  in 
Sooth  Africa  at  the  present  day.  The 
domestic  rats  of  the  East,  of  Australia, 
and  South  Africa  are  very  similar  to  those 
of  Europe,  and  all  readily  contract  plague 
when  infected  experimentally.  But  on 
examination  of  their  parasites  a  curious 
fact  was  noticed  in  that  the  common  rai 
fleas  of  Australiai  of  India,  aod  of  South 
Africa  are  widely  different  insecta  from 
the  common  rat  flea  of  Europe,  both  in 
structure  and  habits.  They  are  very 
closely  allied  to  the  human  flea,  so 
closely,  in  fact,  that  their  relative  identi- 
fication is  a  matter  of  extreme  difficulty, 
without  previous  acquaintance  with  the 
genus,   and   the  Indian   and  Australian 
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TAitoftlMiWlUtOa  oaMiloa^  Mi  m  pam-      8I«d4«    W«*m      plaff     no     p«rt     l» 

its  diMamin»tion.  Miftaorologloftl  Im- 
tort  have  no  iofluenoe  ezoept  in 
one    tignifioant     indirect  instance— that 


TaffWHesi  wiUt  oa  oee— loo.  ■■••  «•  pwa* 
sitsi  to  man,  and  will  bite  vigoronsly. 
The  common  European  rat  flea,  or  cera- 
ftopbyllns  f  asciatus.on  the  otiierhand.dififers 
in  important  straotnral  respects,  and  can, 
only  with  great  difficulty ,be  induced  to  feed 
on  man.  Does  it  not  appear  to  be 
Bomeihing  more  than  a  coincidence 
that  where  we  find  a  ratflea  closely  allied 
to  the  human  flea,  there  we  have  plague 
amongst  rats  as  well  as  man,  whereas  in 
places  where  the  ratflea  varies  widely 
from  the  human  flea  the  occurrence  of 
epidemic  rat-plague  is,  at  any  rate,  not  an 
important  phenomenon. 

The  theory  was  for  long  held  that  the 
plague  baodlus  lives  and  multiplies  in 
the  earth,  but  out  of  innumerable  at- 
tempts at  its  recovery  from  the  earth- 
floors  of  plague-infected  Eastern  hovels, 
iiot  a  single  success  has  resulted  under 
natural  conditions.  As  in  the  case  of 
Yellow  fever,  it  has  been  stated  to  have 
been  spread  by  infected  clothing.  It  pro- 
bably Is  so  spread,  but  in  some  other  way 
than  the  mere  baoillary  infection  of  such 
clothing,  for  the  plague  bacillus  has  never 
been  recovered  from  infected  clothing,  un- 
less in  cases  of  gross  experimental  con- 
tamination. Plague  is  particularly  a 
disease  of  locality,  and  especially  tends  to 
infect  those  who  sleep  in  such  a  locality, 
sparing  those  who  move  actively  about 
daring  their  visits  and  sleep  or  rest  else- 
where. It  chooses  dark,  squalid,  vermin- 
haunted  vicinities,  and  avoids  to  a  great 
extent  aii^,  well-lit  places.  The  ezpeilence 
of  plague  hospitals  is  a  curious  one,  for 
whilst,  in  ancient  days,  even  a  short  visit 
to  a  pest-house  was  attended  with  great 
danger,  it  is  rare  for  an  attendant  in  a 
modem  plague-hospital  to  be  attacked. 
That  the  disease  itself  hae  not  varied  from 
ancient  times  we  know  from  contemporary 
records,  but  whilst  the  modern  hospitsl 
is  especially  built  with  a  view  to  cleanli- 
ness, light  and  atrinesi,  the  ancient  hos- 
pitals seem  to  have  combined  all  the 
hygienic  offences  of  its  day.  To  snm  up  we 
have  certain  facts  which  neem  to  point  in 
a  partioular  direction.  Plague  does  not, 
apparently,  thrive  in  the  soil,  nor  is  it 
known  to  enter  the  body  with  the  food,  in 
human  cases  at  least.  In  the  ordinary 
form— excluding  plague  pneumonia— it 
enters  by  the  skin,  and  in  the  bubonic 
form  it  certainly  enters  in  the  lymphatic 
area     drained    by    the    first     affiscted 


in  India  the  plague  mortality  is  noticed  to 
rise  materially  after  a  cold  night,  or  a 
heavy  fall  of  dew,  and  especially  after 
rains  during  the  dry  season,  whereby 
people  are  driven  into  their  homes  instead 
of  sleeping  outside  as  usual.  Clothing  is 
apparentlv  capable  of  conveying  the 
disease ;  but  the  bacillus  is  not  recover- 
able from  clothing.  And  lastly,  a  marked 
association  of  the  rat  with  plague  out- 
breaks has  been  noticed  since  remote 
periods  in  parts  of  the  world  where  the 
rat  flea  closely  resembles  the  human  flea, 
and  no  such  association  where  the  rat 
flea  shows,  at  any  rate  at  the  present  day, 
wide  structural  dmerenoes  from  the  human 
flea. 

This  circumstantial  evidence  appears 
to  incrinainate  the  insect,  but  oiicum* 
stantial  evidence  is  not  enough.  Dr. 
Simond,  in  1897,  had  proved  that 
by  infecting  into  a  mouse  broth  in 
which  fleas  had  been  emulsified,  after 
having  fed  on  a  plague-stricken  animal, 
plague  could  be  produced  in  that 
mouse.  This  experiment  was  success- 
fully repeated  on  several  occasions  by  my- 
self and  others,  and  the  results  obtained 
were  sufficiently  enconrai^g  to  indues 
further  work.  Fleas  of  osrisio  spseies 
were  fed  on  plague-infectsd  aadmals,.  and 
after  varying  periods  of  starvatioo  wsis 
allowed  to  bite  healthy  rats  under  oondir 
tions  which  excluded  any  probability  qf 
the  disease  being  contracted  otherwise 
than  bv  flea-bite.  These  rats  died  of  un- 
deniable plague,  and  it  was  found  that  the 
flea  could  convey  plague  in  this  way  up 
to  at  least  three  days  after  a  meal  of  infeoted 
blood.  There  is  no  reason  why  it  should 
not  do  so  for  very  much  longer.  It  was 
found  that  in  one  case,  at  least,  this  con- 
veyance from  rat  to  rat  was  eflfected  by  a 
human  flea.  In  other  cases  the  rat-pulex 
was  used.  A  farther  experiment  was 
performed  in  which  plague  was  conveyed 
from  a  human  being  to  two  rats  by  means 
of  fleas.  This  latter  experiment  was  of 
especial  significance,  since,  on  subse- 
quent examination,  it  was  found  that 
while  three  of  the  insects  used  for  the 
purpose  were  the  pulex  palladus  of  rats, 
one  was  a  pulex  irritans,  or  human  flea. 
By  cutting  the  insects  in  ssoHonf  af  tsr  a 
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BMil  of  infeoted  blood,  and  examining 
Ihem  under  a  miorotoope,  large  nambers 
of  badlli  inditkingnishable  from  plague 
baoilli  in  their  microsoopical  oharaoterlB- 
ties,  were  found  in  a  peculiar  organ  form- 
ing a  part  of  the  OBsophagus ;  while  in  fleas, 
whioh  had  beeti  fed  on  healthy  blood,  no 
inch  bacilli  were  found. 

■The  work  which  I  have  alluded  to  was 
performed  in  India  certainly  with  all  the 
facilities  of  one  of  the  biegest  bacterio- 
logical laboraties  in  the  world,  but  without 
much  assistance  from  special  literature  on 
the  subject,  for  the  very  good  reason  that 
none  existed  to  indicate  the  technical 
difficulties  to  be  overcome.  As  you  may 
readily  imagine,  these  were  considerable, 
for  to  secure  such  an  active  and  minute 
creature  as  the  flea  in  such  a  manner  as 
to  allow  it  to  feed,  and  yet  to  ensure  that 
it  should  not  get  away  after  its  dangerous 
meal  of  plague  infected  blood,  was  an 
operation  of  no  little  difficulty,  and  also 
of  some  danger,  both  to  the  experimenter 
and  to  his  neighbors.  After  a  good  deal 
of  trial,  the  device  was  hit  upon  of 
confiniog  thsm  in  a  glass  tube — an 
ordinary  test  tube  was  used — and  covering 
the  open  end  with  a  cap  of  flne  gauze, 
through  the  meshes  of  which  the  flea 
could  protrude  its  proboscis,  but  ooold  not 
escape.  This  difficulty  overcome,  it  was 
necessary  to  find  some  distinguishing 
marks  by  whioh  to  identify  the  species 
used.  This  was  afifected  after  a 
time,  and  the  few  species  employed  were 
readily  enough  identified. 

The  habitual  spread  of  plague  by  fleas 
of  the  type  I  have  shown  you  is  not  to  be 
taken  as  a  universally  accepted  fact,  but 
strong  evidence  exists  that  this  will 
eventually  prove  to  be,  at  any  rate,  an 
important  factor  in  epidemics. 

You  may  recollect  an  allusion  made  to  the 
work  of  Dr.,  now  Sir,  Patrick  Manson,  In 
relation  to  certain  blood  worms,  which 
are  fairly  common  amongst  human  beings 
in  the  tropics.  No  less  tban  five  difierent 
kinds  of  these  worms  are  known,  and 
one  in  particular,  the  filaria  nocturne,  so 
called  because  it  is  only  found  in  the 
blood  during  sleeping  hours,  is  of  par- 
ticular interest,  in  that  it  causes  a  good 
deal  of  illness  by  blocking  up  the  deli- 
cate lymphatic  ducts,  and  is  almost  cer- 
tainly in  this  way  the  cause  of  that 
strange  disease  elephantiasis.  Filariae 
occur     amongst     other     tropical      and 


subtropical  plaeea  In  QuaeniHaiid  and 
Northern  Australia  to  about  the  lati- 
tude of  Brisbane,  and  the  manner  in 
which  the  filaria  noctuma  completes 
its  life  cycle  is  of  interest.  The 
parent  female  worm  is  some  4m 
long,  and  lives  in  some  part  of  the 
lymphatic  system,  in  company  with  the 
male,  which  is  slenderer  and  amaller. 
There  she  produces  a  great  number  of 
embryos,  whioh  make  their  way  into  the 
blood,  and  live  during  the  day  in  the 
vessels  of  the  internal  organs.  About  5 
or  6  p.m.,  in  infected  persons  who  do  their 
sleeping  at  night,  they  begin  to  appear  in 
gradually  increasing  numbers  in  the  peri- 
pheral circulation,  or  vessels  in  the  ex- 
tremities and  at  the  surface,  increasing 
till  about  midnight,  and  then  decreasing, 
until  about  8  or  0  in  the  morning  they 
have  all  disappeared  from  the  peripheral 
blood  for  the  day.  It  is  a  curious  fact 
that  in  infected  persons,  who  do  their 
sleeping  during  the  day  and  remain 
awske  at  night,  the  embryos  reverse  the 
time  of  their  appearance,  and  turn  up 
during  the  day  in  the  peripheral  vessels, 
disappearing  at  night.  Each  embryo  is 
about  I'SOin  long,  and  is  contained  in  a 
loose  sheath  or  sack  somewhat  longer 
than  itself.  They  are  very  active  organ- 
isms, and  wriggle  about  strongly,  but  the 
sheath  keeps  Uiem  from  changing  their 
position  much ;  in  other  words,  they  are 
not  looomotory.  The  function  of 
the  sheatli  is  to  keep  them  from 
using  the  strong  boring  apparatus  which 
they  have  on  their  heads,  and  so  escap- 
ing from  the  blood  vessels.  As  I  have 
said,  they  appear  in  the  surface  blood 
vessels  at  night  as  a  rule,  and  this  ie 
obviously  for  the  convenience  of  the  eon- 
vejing  mosquito,  which  principally  feeds 
at  night,  and  into  whose  stomach  some 
of  the  embryos  are  taken  with  the  meal 
of  blood.  The  ordinary  mosquito  so  act- 
ing is  a  species  of  Gulex,  and  in  its  stomach 
the  blood  becomes  much  thicker  by  co- 
agulation. The  embryo  within  the  sheath 
is  thus  able  to  get  a  purchase  on  the 
sheath,  and  eventually  to  ram  its  way 
out  through  one  end  by  butting  vigor- 
ously while  the  sheath  is  stuck  fast  in 
the  thickened  blood.  Of  course,  while 
the  blcod  was  fluid  in  the  human  host's 
vessels,  it  could  njt  do  this  because  the 
sheath  could  only  be  bumped  along  by 
its  efforts  from  within  and  would  not  split. 
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Onee  loose  U  bores  through  (he 
slomfteh  wall  of  the  mosqaito,  gets  into 
the  miieeles,  and  ohanges  its  form  very 
eonsiderably.  Finally,  after  some  16 
days,  it  appears  in  the  head  and  pro- 
boscis, not  in  the  poison  glands  as  did  the 
spocosoites  of  malaria,  but  eoiled  up 
under  the  pharynx  and  in  that  part  of 
the  proboscis  known  as  the  labium.  They 
can  remain  here  for  an  indefinite  period 
awaiiing  Ihe  ohanee  to  pass  into  the 
(issues  of  a  warm-blooded  vertebrate 
wheo  ibe  mosqaito  takes  its  next  meal  of 
blood.  Apparently  they  oan  discriminate, 
for  no  amount  of  feeding  of  the  insect  on 
banauas  or  other  fruit  (apon  which  it 
ordinarily  subsists,  will  cause  them  to 
come  out.  When,  however,  the  insect 
sticks  its  proboscis  into  a  human  being 
the  fllariae  find  their  way  through  a  weak 
spot  which  exists  in  the  labium  where 
the  labellae  splay  out,  and  pass  along 
the  track  of  the  proboiois  into  the  tissues 
of  the  victim.  The  filariae  apparently 
endeavor  to  emerge  in  pairs,  male  and 
female,  and  upon  establishing  themselves 
in  the  tissues  of  their  new  host,  they  set 
up  housekeeping,  and  begin  again  the 
process  of  which  we  know  the  results 
undAr  the  name  of  the  filariasis,  be  it 
elephantiasis  or  any  of  the  other  peculiar 
conditions  by  which  we  recognise  the 
bloekioic  of  the  lymphatic  channels  by 
their  ofispring. 

1  tmst  thtt  I  have  been  able  to  give 
some  indication  of  the  very  promi- 
nent part  played  by  certain  insects 
in  oertain  exotic  diseases,  but  there  is 
little  doubt  that  they  also  assist  in 
dissemioating  others  which  are  with 
Qs  afaready.  The  ordinarv  house  fly 
is  ubiquitous  in  its  habits  and  unpleasant 
in  his  history  and  associations.  That  it 
ii  essaUe  of  conveying  on  its  feet 
and  body  the  germs  A  disease  under 
experimental  conditions  has  been  demon- 
strated, and  that  it  freqaently  does  so  in 
natare  is  freely  admitted.  In  a  more  en- 
lightened age  the  housewife  will  regard 
flies  wirta  tbe  same  horror  and  disgust  as 
she  now  regards  bugs  and  fleas, 
and  most  thinking  folk  will  even  now 
cordially  agree  with  her  in  theory  if  not  in 


practice.  From  the  time  in  which  it  is 
engendered  in  a  heap  of  manure  to  the 
fateful  hour  in  which  it  commits  Buidde 
in  the  milk  jug,  or  perishes  in  the  sticky 
recesses  of  the  summer  butter  pat,  the  life 
of  the  average  fly  is  passed  amidst  more 
than  questionable  surroundings.  Its 
ubiquity  renders  the  whereabouts  of  its 
last  alighting  place  a  subject  for  uncanny 
speculation  when  it  settles  on  an  article 
of  food,  and  I  have  little  doubt  that 
domettic  flies,  so-called,  are  responsible 
for  a  fair  proportion  of  oases  of  communi- 
cable disease,  espeoiaily  perhaps  of  typhoid 
fever.  Its  possibilities,  howsver,  do  not 
end  there;  exanthematons  diseases, 
especially  perhaps  smallpox,  may  be 
readilv  conceived  as  spread  by  this  means. 
I  confess  in  fact  to  a  doubt  as  to  whether 
the  real  cause  of  the  aerial  convection  of 
smallpox  is  not  partly  or  wholly  due  to 
insect  life.  Many  points  in  the  available 
evidence  upon  ii  appear  to  render  such  a 
hypothesis  tenable,  and  fly-proof  door  and 
windows  coverings  should  certahily  form 
a  part  of  the  furnishing  of  isolation  hos- 
pitals for  this  diseise. 

The  possibilities  of  this  line  of  research 
are,  however,  boundless,  and  in  time  to 
come  the  labors  of  the  biologist  and 
naturalist  will  become  of  more  and  more 
importance  from  the  standpoint  of  human 
disease.  The  extension  of  research  in 
connection  with  cancer  in  the  lower 
animals  has  resulted  in  its  discovery  in  a 
large  number  of  creatures,  including  even 
fish.  Similar  results  have  been  obtained 
with  the  tubercle  bacillus,  whose  range 
appears  to  be  practically  universal.  The 
diseases  of  which  I  have  spoken  to-night 
do  not  by  any  meaas  include  all  those 
in  respect  of  which  insects  are  known,  or 
suspected,  to  play  an  important  or  essen* 
tial  part,  but  they  will  serve  as  illustra- 
tions of  the  pioneering  work  which  has 
bean,  and  is  daily  being  done  by  many  in- 
vestigators in  different  parts  of  the  world 
for  the  benefit  of  humanity  and  the 
advancement  of  civiUsation. 

The  lecture  was  illustrated  by  lantern 
slides. 
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In  my  pr^vioni  oontribntiona  to  the 
Koyal  Society  of  Taimania  dealing  with 
many  '*  Boot  Matters  in  Social  and 
Economic  Problems,*'  I  havi  elaborately 
dealt  with  questions  touching  the  condi- 
tions affecting  tbe  production,  accamula- 
tion,  distribution,  and  consumption  of 
wealth.  These,  together,  occupy  too  large  a 
field  for  even  a  passing  review  in  a  simple 
address,  and  therefore  I  have  restricted 
my  observations  this  evening  to  **  Weahh 
and  its  I)istribution,*'  as  at  present  in  the 
United  Kingdom  and  in  the  Common 
wealth  of  Australia. 

Before  dealing  with  this  aspect  of  what 
is  deemed  to  be  a  most  important  part  in 
ftll  socialistic  programmes,  it  is  absolutely 
essential  that  we  should  at  the  outset 
understand  the  true  meaning  of  the  terms 
in  use.  For  example,  even  if  we  exclude 
(as  we  must  do  to  reason  correctly)  the 
free  or  nnmonopolised  gifts  of  Nature — 
such  as  air,  ridn,  and  sunlight, — which 
form  no  element  of  "  price  **  or  **  exchange 
value,"  there  are  still,  at  least,  three 
different  conceptions  of  the  phrAse,  ''  The 
Wealth  of  a  Country,"  the  lack  of  a  pre- 
cise grasp,  of  which,  is  the  rock  upon 
which  the  extreme  wing  of  the  Socialists 
of  the  Eisenach,  Gotha,  and  Halle  type 
become  wrecked  in  confusion  and  absur- 
dity. 

Tbe  StaUsllcian's  «*  Wealth  "  may  mean 
either  private  (i.«.  individual  wealth), 
public  or  State  wealth,  or  both ;  but  in 
uy  case,  it  rarely  embraces  more  than 
ODe>third  of  the  real  labor  or  monetary 
value  of  the  total "  Wealth  hi  Exchange  " 
^  ^be  sxaot  Economist;  aod    certainly 


seldom  more  than  2  to  8  per  cent,  of  the 
corresponding  total  capital  value  of  the 
trtle  wealth  in  exchange  intended  for 
actual  consumption  and  enjoyment  by 
either  capitalist  or  wage-earner. 

Thi  so-called  '^Statistician's  wealth,"  to 
which  attention  of  Social  Beformers  of 
existing  individualistic  democraticai 
organisations  is  invariably  restricted 
excludes  the  primary  source  of  all  wealth 
in  exchange  (consumable  wealth)  viz., 
the  existing  productive  personal  services 
of  man  (Earl  Marx*6  labor  unit ),  al- 
though the  annual  monetary  effective 
'y^tneif  folly  three  times  as  great.  For 
example^,  in  Tasmania  the  annual  value  of 
wealth  produced  and  actually  devoted  to 
consumption  and  personal  enjoyment  or 
satisfaction  is  estimated  at  present  to  be 
equivalent  in  money  to  £7,796,000.  This 
annual  wealth,  mainly  the  direct  product 
of  man's  personal  services  and  of  his 
auxiliary  machinery  of  production,  must 
therefore  have  at  least  a  bona  fide  capital 
\alaeof,  say,  £166,020,000;  whereas,  at 
most,  the  fixed  capital  wealth,  the 
Statistican's  wealth,  or  the  inanimate  aad 
other  forms  of  tbe  auxiliary  tools  and 
machinenr  of  production,  only  amounts 
to  about  £40,000,000,  or  merely  26*06  per 
cent,  (nearly  a  fourth)  of  the  actuiJ 
wealth  available  to  capitalist  and  wage- 
earner  alike  for  the  purposes  of  consump- 
tion and  enjoyment. 

Similarly  we  have  for  the  following 
countries  a  corresponding  analysis  of  their 
wealth  aoeOrdingly,  as  we  refer  the  term 
to  two  venr  widely  differing  conceptions 
to  whiob  the  same  phrase  or  term  is  often 
looeely  applied :— 
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WBAIiTH  IV  C0N8UMPTI0H. 

When  the  Booialul  oomplaini  of  the 
unequal  distribution  of  wealth,  inoh  U 
the  confusion  arising  from  the  various 
applications  of  the  term,  that  he  is  often 
misled  by  references  to  facts  which  have, 
at  best,  only  a  partial  relation  to  the  sub- 
ject to  which  his  attention  is  particularly 
directed. 

If  he  bases  his  conclusions  on  the 
"Statistician's  Wealth,"  and  especially 
so  when  restricted  to  the  Statistician's 
Estimates — of  the  capital  value  of  the 
private  wealth  of  the  country — ^be  Is  sure 
to  be  misled ;  for  the  Statistician's  figures 
do  not  embrace  any  element  Of  wealth 
which,  during  the  year,  is  utilised  or 
devoted  to  the  immediale  consumption 
or  satisfaction  of  miOi  nor  for  the 
immediate  ooasnmption  of  n^aii's  auiiUary 


aids  and  instruments  engaged  in  tlio  work 
of  reproduction. 

They  are  confined  strictly  to  those 
articles  of  wealth  which  are  fixed  or  set 
apart  from  oonsumptioii  ii  inatromenta 
for  the  production,  transfer,  modifieatioa, 
or  protection  of  the  current  year*e  oom* 
suaiable  goods  and  satisfaottons  for  man 
himself ;  and  also  for  the  current  year's 
supply  of  cpnsi^qiable  goods,  required  as 
food,  renewals,  repairs,  and  shelter  by 
man's  instruments,  whether  animate— as 
horses,  cattle,  sheep— or  inanimate — as 
in  the  coal,  oil,  and  other  matoriais 
required  for  the  production  of 
energy  in  his  ensines  and  maoliinery, 
engaged  oonstantTy  in  the  pxoduetion, 
transfer,  or  modification  of  the  essentaai 
utilities  of  man's  life — viz.,  food,  trans- 
port, shelter,  warmth,  clothing  eomforts, 
luxuries,  eaee. 

Moreover,  the  Statistician  gives  the 
capital  value  of  these  instruments;  and 
therefore  no  just  comparison  between  this 
personally  non  consumable  part  of  a  na- 
tion's wealth  can  be  made,  until  Ihe 
ssveral  parts  of  the  total  wealth  are  stated 
in  a  corresponding  measure  of  monetary 
or  exchange  value. 

For  if  we  capitalise  the  value  of  fixed  la- 
Btruments,  we  should  also  for  comparison 
capitalise  the  annual  production  of  wealth 
— also  annually :  — 

(1)  Distributed  and  consumed;  or  (3) 
annually  converted  into  fresh  fixed 
auxiliary  producing,  transporting, 
modifying,  or  protecting  instru- 
ments. 

Thus,  although  the  capital  value  of  fixed 
instruments  in  the  Australian  Oommon- 
wealth  is  estimated  at  018  mQlions,  it  only 
represents  24*60  per  cent,  of  the  oonrea- 
ponding  capital  value  of  its  annual  pro- 
duction of  fresh  wealth  of  consumption ; 
for  although  the  annual  value  of  the  lattor 
only  represents  180*84  millions,  its 
capital  value  represents  a  sum  £8706 
millions,  or  4*06  times  the  value  of  the 
Statistician's  wealth  of  lands,  houses, 
machines,  and  other  fixed  forms  of  the 
mere  producing  agencies. 

Even  while  it  is  admitted  that  the  ele- 
ment of  national  wealth  ooatained  in  the 
fixed  produoinff  histruments  (viz.,  24*60 
per  cent.)  may  oe  confined  to  th^  owner- 
sliip— not  eonsuqiption^ol  n  compara- 
tively small  number  of  the  eommunity, 
this  eireumitoaoc  does  iiiQt  l9tcd  i|^ 
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alighieit  Inf ormAUon  m  te  ihe  distribation 
of  Ibe  Iraita  of  ibe  irarioni  prodooing 
agencies,  among  wbioh  man's  oarrent 
directing  at  well  ai  current  mnscalar  ler- 
Ticee  plaj  a  prominent  part ;  and  it  mast 
not  be  forgotten  that  the  latter,  together 
witb  the  ^'anterior  labor  "  and  skill  of  man 
nowonrrently  stored  or  incorporated  as 
de*  ached  claims  in  auxiliary  producing  in- 
struments, eonsiikute  the  main  elements 
which  give  price  or  monetary  value  to  the 
current  wealth  in  excbaage,  produced, 
whether  for  consumption  or  for  fixed  uses 
of  future  production. 

From  such  obvious  ooniideratlons  we 
are  able  to  detect  the  common  fallacy 
among  Socialistic  writers  and  others,  who 
invariably  measure  the  distribution  of  the 
wealth  ereated  purposely  for  human  con- 
sumption and  personal  satisfaction  among 
the  wage-earning  classes  by  the  propor- 
tion which  the  ownership  of  fixed  or 
monopolised  capital-producing  instru 
mente,  oto.,  show  among  the  people 
generally. 

The  fallacy,  however,  is  so  thoroughly 
interwoven  in  the  literature  and  sayinfts 
of  the  mass  of  the  people  thikt  it  is  aftnost 
impossible  to  expose  its  aosurdlty;  but 
when  wo  eonsiaer  that  man  lives  by 
current  or  annnal  productions  per  $e,  and 
not  upon  filed  oapiiid  or  their  nominal 
values,  whether  annual  or  capital,  and 
when,  moreover,  we  discern  that  services 
etirrently  rendered,  whether  by  iostru- 
menl,  skflled  mind  of  hand*  constitute  the 
base  of  what  forms  the  purchasing  power 
or  ddm  over  wealth  being  produced  for 
consumption  and  personal  satisfaction,  it 
is  only  then  we  are  able  to  perceive  that 
the  distribution  of  real  wealth,  eo  far  as 
man's  needs  and  satisfactions  are  con- 
cerned, is  determined,  bet  as  fal- 
laciously assumed  by  the  proportion  of 
ownership  which  each  man  holds  of  the  sta- 
tistician's wealth— ie.,  the  fixed  noo- 
personally-oonsumable  instruments,  and 
which  the  owner  no  more  consumes  than 
the  servants  who  control  them —but 
Strictly  by  the  express  measure  which 
services  of  various  degrees  of  exchange 
value  have  enabled  each  worker  to  consti- 
tute a  obdm  upon  the  aggrcf  ate  of  all 
SQoh  services  whose  values  are  con- 
tained and  incorporated  in  the  current 
Froduetion  of  AotUAl  Wealth. 

It  is  not  here  contended  that  \U  time 
labor  of  each  hidividual  laborer  or  instru- 


ment has  the  power  te  create  equality  of 
claim  in  correspondence  with  time  effort ; 
that  is  too  obviously  unequal ;  but  it  is 
contended  that  every  such  effort,  usefully 
directed,  constitutes  a  definite  claim,  and, 
therefore,  the  true  distribution  of  wealth 
in  the  commuoity— weilth  in  consumption 
being  the  major  factor— can  alone  be 
accurately  determined  by  the  aversge 
annual  earnings  or  claims  upon  weahh. 
The  proportion  of  fixed  wealth  owned 
by  individuals  affords  no  clue  to  current 
distribution  of  total  wealth.  It  can 
merely  show  how  the  24*60'  per  cent,  de- 
voted to  fixed  instruments  is  distri- 
buted. 

If  the  proportion  be  large  it  insures 
probably  a  claim  to  the  extent  of  4,  6,  or 
6  per  cent,  of  his  (f)  capital  upon  real 
wealth,  upon  which  the  owner  exists,  and 
which  may  give  a  considerable  purchasing 
power  to  the  individual  without  any  cur- 
rent personal  exertion ;  but  it  must  not 
be  forgotten  that  the  fixed  capital  of  a 
manaffcr  may  be  almost  nil,  while  his 
skilled  directing  services  may  enable  him 
to  create  a  yearly  claim  of  £1000  value 
upon  wealth  produced  for  immediate 
human  uses,  while  the  fixed  instrument 
of  a  helpless  widow,  owner  (say)  of 
£10,000  capital  value,  may  only  afford  her 
a  claim  of  halt  the  amount  (or  £500) 
falling  to  the  manager,  whose  fixed  capital 
is  reckoned  as  nil  in  the  usual  Statis- 
tician's estimates  of  the  capital  wealth  of 
a  country. 

It  will  be  seen,  therefore,  that  what  is 
termed  "  the  enormous  accumulations  of 
we*lih  in  our  times,"  **  the  riches  of 
capitalists,"  do  not  consist  of  fine  houses, 
luxurious  equipages,  money,  or  grand 
parks,  or,  if  so,  ii  only  forms  a  most  in- 
significant portion  of  it.  The  great  bulk 
of  the  nominal  and  real  wealth  of 
capitalists  consists  of  land  improvements, 
mines,  railways,  tramways,  ships,  canals, 
stores,  warehouses,  manufactories, 
machines,   tools   and   instruments,   etc., 

(I)  The  State  in  itself  in  the.Oommon- 
wealth  of  Australia  is  already  in  the 
possession  of  its  lands  unalienated,  its 
rdlways,  telegraphs,  roads,  and  public 
buildings;  and  therefore  is  now  the 
largest  owner  of  fixed  capital  wealth,  and 
would,  if  extended,  become  the  sole 
owner,  if  the  more  practicable  prograoune 
of  collectivists  were  possible. 


thenuwlvta ;  and  though  rightly  inoladed 
in  the  aggregate  fixed  wealth  of  a  ooantry 
by  itatiBtioianB,  these  do  not  ia  any  seoBe 
enter  into  the  personal  consumption  of 
the  rich  owner  any  more  than  they  enter 
into  the  personal  consumption  of  the 
workman  engaged  in  connection  with  each 
forms  of  national  wealth. 

The  mass  of  Socialist  writers  wish  as  to 
infer  that  the  '*toil"  of  the  **  masses," 
"  the  lower  ten  millions/'  alone  *'  is  tbe 
active  factor  that  prodaoes  all  wealth." 
Entertaining  such  a  view,  it  is  not 
remarkable  that  they  should  regard  the 
riches  of  the  **  upper  ten  thousand  "  as  a 
hoard  mysteriously  and  wrongfully  ab- 
stracted from  the  forces  actively  engaged 
in  producing  wealth. 

If  by  the  toil  of  the  masses  they  mean 
that  all  the  physical  forces  requisite  to 
transport  and  transform  natural  materials 
to  suit  the  needs  of  man,  they  are  mani- 
festly wrong ;  for  (exclusive  of  the  mere 
gratuitous    forces    of    Nature,  such    as 
natural  chemical  changes,  multiplication 
by  the  mysterious  forces  of  life,  sunlight 
and   heat  forces,  gravitation,   the   rain, 
dew,     and      the      fertile     soils,      and 
the    animal,    vegetable,     and     mineral 
products    in    tbeir    natursl    state    and 
position)     there   are   the    active    forces 
set    in   motion,   not   of    the     expendi- 
ture of  muscular  energy,  but  of  mental 
and  moral  force,  exerted  by  men  of  fore- 
thought, of  skill,  of  invention,  and  of  the 
provment  who   designedly    saved    from 
immediate  personal    consumption,    and 
devoted  such  savings  purposely  to   the 
construction  of  mechanical  and  other  aids 
devised  or  discovexed  by  skilled  minds, 
whereby  tbe  forces  of  Nature,  such   aa 
gravitation,    chemistry,     steam,    water, 
wind,  electricity,  leverage,  lower  animals 
are  so  captured,  tamed,  and  drilled,  that 
they  now  exert  a  physical  force  in  the  pro- 
duction of  msn's  wealth— whether  in  the 
way  of  transporting  from  place  to  place, 
or  in  transforming  materials    from  the 
natural  raw  state  to  the  highly  finished — 
compared  with  which  the  brute  or  muscu- 
lar force  actually  exerted  by  all  the  work- 
ing men  of  the  globe,  forms  the  most  in- 
significant fraction. 

The  brains  of  man  can  alone  be  credited 
with  invention  and  discovery,  not  his 
musoular     power.    It    is    to    the    ao* 


cumulations  of  savings  from  personal 
consumption  by  the  laborers  and  others  of 
former  times  that  we  are  indebted  for  the 
necessary  stores  devoted  to  the  eonatrue- 
tion  of  the  powerful  and  ingenious 
mechanical  and  other  labor-saving  auxili- 
aries now  engaged  in  aiding  the  oorrent 
labor  of  man,  and  not,  as  falsely  asanmed, 
to  the  mere  muscular  energy  and  labor- 
time  exerted  and  devoted  by  those  who 
happen  to  be  the  laborers  or  workmen  of 
the  present  hour. 

Becent   estimates   of   the  meaaare  oT 
energy  exerted  each  year  in  the  prodoction' 
distribution,  and  necessary  modifieation  ol 
consumable  wealth — ^the  satiafaotions  of 
man,  by  capitalist's  steam  power  machines 
alone— are  approximately   equivalent  to 
the    maximum    energy    of    abuat    1500 
mUlion  persons,  of  whom  it  is  estimated 
that    there  are  only  000  million  bread- 
winners.   We  may  be  perfectly  safe  in 
assuming  that  the  energy  exerted  by  all 
classes  of  capitalists'  auxiliary  maehinM, 
including  those  already  in  the  posaession 
of  the  State  as  such,  to  be  equal  to  the  maxi- 
mum energy  of  1200  million  breadwimiers. 
i.e.,  equal  to  twice  the  physical  force  of  ail 
living  oreadwinners  of  the  globe.    In  the 
Oommonwealth  of   Australia  at  present 
the  number  of  breadwinners  under  £150 
income  per  year  number  about  1,709,000 
persons.    These,  for  purposes  of  illustra- 
tion, may  be  aafely  taken  as  the  wage- 
earner   group.    The  breadwinners  £150 
income   per   year   and   over,  numbered 
186,000;  and  this  group,  for  rough  pur- 
poses of  comparison,  may  be  taken  to  re- 
present the  capitalist  group.    Now,  if  the 
capitalists'  energy  machines  engaged  in 
the  production  of  consumable  wealth  be 
taken  to  represent  no  more  than  twice  sll 
the  available  force  of  man,  their  equivalent 
in  the  Australian  Commonwealth  would 
be  represented  by  about  8,418,000  bread- 
winners, thus : — 

Relative  Value  of  Phyiieal  Energy 
exerted  by  the  various  agencies  en- 
gaged in  the  production  of  Oonanmable 
Wealth :— 


A  —  Breadwiiuien 

oodar  £160 
B— Cftpitalista  and 

olhen  over  £150 
O— Capital  i  til' 

energy  maohinea 


1,674,000 
186,000 


Per 
Gent, 
80*70 

2-68 


8,418.000  ...    66*67 


Total  enerfry  em- 
ployed in  4be 
prodneUon  of 
oonsnmable 
wealth         ...    5,127,000  ...  100*00 

From  (bit  table  we  pereeive  thai  if  we 
Ignore  the  daims  of  inielleot  and  ability, 
and  reetriot  oar  attention  to  the  mere 
phyaical  forces  devoted  to  the  production 
of  conaumable  and  other  forme  of  wealth, 
the  wage- earner's  contribution  only 
amounts  to  80*70  per  cent,  of  the  whole 
of  the  necessary  energy  required  to  pro- 
duce  that  volume  of  consumable  wealth 
which  would  yield  each  class  and  indi- 
vidual that  standard  of  living  and  com- 
fort to  which  they  have  been  accustomed. 

How,  if  it  can  be  shown  the  wage- 
earner  group  (under  £160)  receives  a 
larger  proportion  of  the  consumable 
wealth  in  each  year  than  the  proportion 
of  phydcal  energy  contributed  bv  such 
in  its  production,  it  most  efifectuafly  dis- 
poses of  the  sentimental  complaint  so 
frequentlv  put  forward  by  the  Fabian 
school  of  writers,  viz.,  '*  the  lower  ten 
mHUons,  whose  toil  is  the  active  factor 
that  produces  sll  wealth,  not  of  tbe  upper 
ten  thousand,  who  in  some  mysterious 
wc^  manage  to  get  rich  upon  that  toil." 

This  inaccurate  statement  can  easily 
be  refuted  in  a  very  simple  manner  by 
ascertaining  what  proportion  of  consum- 
able wealth,  per  year,  is  appropriated  or 
absorbed  by  the  three  prindpsJ  agencies 
engaged  in  its  production.  The  best  and 
surest  means  to  gauge  what  measure  of 
nward  cooes  to  each  separate  group  is 
to  determine  what  proportion  of  the  total 
ennual  income  is  appropriated  by  each 
ffroup  respectively. 

This  has  been  very  closely  determined 
by  the  writer  so  far  as  Australia  is  con- 
eerned,  and  is  shown  in  the  following  table 
relating  to  distribution  of  the  national  in- 
eome  for  the  year  1908  :— 

Share  of  National  Income  appropriated  or 
absorbed  by  the  various  agencies  em- 
ployed in  the  Production  of  Consumable 
Wealth. 
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Aoarefal  ttady  of  thii  table  shows 
thM*  M  far  from  the  capitalist  class  being 
enHehed  at  the  cixpense  of  the  wage- 
«»tn6r,  the  very  o|»po8ite  is  the  truth ; 
Toriaste«ioiareward  being  allotted  in 
prCportioQ  to  his  share  of  physical 
energy  oontribnted,  it  has  been  increased 
fuAy  100  per  cent.;  phynioal  energy 
expended  being  only  80*70  per  cent., 
while  his  share  of  rewards  represents 
67'26pcr  CBfit. 

iPhis  improvement  of  his  position  is 
solely  due  to  the  fact  that  the  more 
economic  physical  agent  engaged 
in  production  only  absorbs  10  80  per 
ceat.'oftlto'ConoQmable  Wealth,  while  its 
iriiaraof  the  necASsary  energy  engaged  in 
prodnctidn  amoants  to  60'67  per  cent.,  or 
two-thirds,  at  least,  el  all  physical  forces 
(htman  or  other)  engaged  in  the  pro- 
dctotimi  of  the  year's  necessary  wants  and 
falisfactions.  it  is  trme  fhh  pitvate 
oa^itsilist  Mceives^  Mlatvel]^,  a  kMger 
inHviduaH  Aare  of  the  cainftaHsfs  own 
machine  prodadiofi ;  bat  it*  is  teposeAle 
lor  him  to  peffsonally  absorb  mof  than 
kib^ojl  tbitea  times  the  mmottni  of  the 
averlite  brefsdwinaer.  IThe  higher  Uie 
percentage  ^  ^n^rgy,  ooalcA>«M,  izse- 
icilly,  by  the  Ciipitattst's  maebiaes  ki- 
^l?e«,  of  Beoessity,  a  c  «rr«spottdi&g 
grtater  bonus  reward  to  the  ordlbairy 
DreafirtftYisr,  wMte  the  pcoportfam  going 
ip  tfa»  ea^ilist,  as  snch,  mist  by  a  like 
imee«ity»  «smain  lioioit  Hsiiooary  in 
ooibp'arison: 

It  oannot  be  loo  strondly  asierted, 
tkerdoret  that  the  greatly  increiaed 
ifrwalA  of  %to  laboner  of  the  praaem  day 
ill  citfiisfli  oonntries  is  mainly  d«e  to  the 
ia<*flllDdng  command  which  daring  the 
list  tBODtary  man  has  obtained  over  the 
fiotoea  of  Mature^ 

Stoats,  «letit»icity,  and  the  ever-increas- 
ing impi^eaiiedts  in  labor-saving  machi- 
nery has  vmlMplied  the  effective  force  of 
man's  fiMire  nsasealar  power  in  the  pro- 
doctioo,  transport,  and  manofactnre  of 
neceesarias  iysd  Satisfactions,  three  to 
Idar,  and^  itt  aoide  cases,  many  handred- 
Igld.  fa  pcooortien  as  these  aaxiliaries 
tiaveiosnaied  as  aids  in  the  production 
of  al^  otta  neoessary  service  or  oommo- 
dity«  Sbto  <atafo«nt  of  physical  human  labor 
engsJJseiA  t»s  greased  individnally,  while 
the  nal  fafwsnd  of  labor  has  on  the  average 
increased  ¥y  itboat  60  par  cent.  Nothing 
can  be  more  eonclosive  than  that  it  is  to 


iSn  consequent  liberation  of  the  pitf^ortiaii 
«f  Moritormeriy  necessary  to  pvodooa  the 
barest  primary  essentials  of  life,  thaa  wt 
are  indebted  now  for  the  vast  category  of 
new  comforts  and  satfsfaetioo,  the  attaid- 
ment  of  whiish  wias  utterly  imposstUe  to 
the  mass  of  hwoaan  beings,  when  the 
production  of  food  aloDe—4be  gnat 
primary  industry— abeorbed  naarly  the 
whole  of  man's  muscular  efforts  aad  bis 
time. 

BXISTIKa  DIStRIBtnrtON  OF  SHABB  OF  PRO- 
DUCTS AND  8BRVICB8  RBGARDBD  rBOM 
THB     DBlkOCRATIO    SOCtlLSIT    POIBT     OP 

.     VIBW. 

Having  thus  attempted  to  clear  aWBy 
some  of  fte  oodf osion  so  ftrcquently  fiKrty> 
duced  in  discussions  bearing  upon  wealth 
and  its  disttibtation  under  ths  cxtsffing 
^emooratio  individiiahstic  Of  wagi»  syeteiB 
form  of  modem  society,  we  conre  now  so 
consider  how  fat  the  distribution  of  con- 
sumable wealth  (i.e.,  the  aikoaaf  aggrs- 
gato  of  products  and  ssrviobs)  departs 
from  the  ideals  of  division  or  appropria- 
Uoo  desired  by  the  leadeM  olth^  coot* 
muntstic  or  cotlecti^ist  form  of  sociibtfstt. 

tt  is  difficuft  to  trace  any  clsarty  do- 
wned positive  programme  among  the 
average  persons  who  espouse  the  adoption 
o!  any  of  the  forme  of  communSst 
socfalfsm,  or  oolteotlvfsm,  as  it  is  \^tm 
iTreqaentty  tSrmed.  We  may  her^  dfamisB 
from  our  view  the  moris  extremely 
visionary,  or  iknposstble,  ftmns  of  com- 
munistic ideals,  and  iBstrict  onr  attantioli 
te  the  first  of  the  two  most  nothUe  eeo^ 
tions,  VIZ.,  the  **  l^cnach  **  and  '•  Gotha 
programmes,  fhe  one,  the  **  fiiaeiMoh  * 
l^rogramme  of  16(99— acoordikig  to  tba 
learned  authority.  Dr.  Scfaaflltf— de- 
knanded  on  the  basis  of  national  owner* 
ship  of  all  the  means  of  plro^hictioft  MmI 
each  workman  should  have  sdouMd  to  liitt 
*< the  full  j^rodtict  of  his  labor'*  in  %ha 
counter-value  whiish  aoctues  to  'Mat. 
Hiis  was  the  oolteotivism  of  an  aoomraia 
apportionment  of  incooto  and  enjoymevl 
accotdlng  to  wotk  perlsrasedv  Bot  as 
early  as  1§79,  in  the  "Oetba*'  pro- 
gramme, IftMre  catBO  to  the  fiwit  tha  ool^ 
fectlvism  6f  apportionmeBl  acoeviiag 
to  need,  on  the  basis  of  am  eqaii 
and  Blsivefaal  eWigalioD  to  work,  that 
ia  to  aay,  p«ffe  oolleottvism :  ifor  this 
doBMSid  waa  litaniUy  formulated  for 
**  universal  obligation  to  work,  and  the 
equal  right  of  till  to  the  satisfaction  of 


their  reatoBAble  natt^l"  Both  of  the 
"Ueals  havB  been  ably  demoDitraled  by 
Dir.  Sehaffie  to  be  Uloi|^M,  uMiiaipoto- 
sible  of  aohiereaenl,  M  unongBt  olbor 
things  Ihey  ahogtotlMr  fafl  to  oover  the 
4sireatDfltaiSiee0  reqairiUff  i^o^sion  for  tue 
QoKy  of  the  f atoily  wftti  ite  teered  fies  ( 
the  cete  of  the  young,  the  eged,  the  liek 
ot  erippled  vHio  are  unable  to  work,  aod 
requiring  also  adequate  provision  lor 
dealteg  with  the  WHe,  the  dieiolute  and 
erihnitial,  who  have  no  deetoe  to  perfom 
work  of  any  eooial  value. 

UTOPIAN  BCBtltae  OF  90CIAl>19rfl. 

n  is  not  a  matter  of  surprise  that  the 
mass  of  struggKoR  wage-eartMiu  siiottUl 
^readily  sympoMse  with  any  vague 
Utopian  scheme  of  the  SMialfst^  wbfeit, 
ho#ever  feulty,  hoMs  nut  seme  promise 
or  plan  for  dealing  more  effeetually  with 
the  dfffiooHies  ^ieh  affect  them  most 
aearly,  viB.«  seeurtty  ei  employment; 
protiaiiati  kom  ever  competitioo  ; 
shortes  kouM  labor,  with  more  adequate 
feuMMMration ;  redistribotioa  of  wealth ; 
old  ago  paaeians,  etc.,  etc. 

Bat  it  ia  nee^ese  to  point  oat  thai 
helora  re^elributioB  an  the  basis  of 
e^telUg^,  of  the  aggregate  of  all  forms  of 
Makh  ill  eiehange,  can  be  considered, 
it  must  be  dear  that  this  wealth  consists 
Itf^iohfontM  ae  might  effeotoally  satieiPy 
ad  the  ptimacy  wants  aod  eomforts  ci 
human  h^igib  That  existing  wealth  ia 
esbhattgo,  even  il  eqeally  distributed, 
would  fulfil  this  most  desirable  end,  is  t 


AhueahMidybeeiisfeOi^^ata  gtuat 
putt  of  th^  eldstln^'nomiiiai  wealth  in  e» 
change  largely  approi^iMea  by  the  private 
eaplMiM^'-ebnsist*  of  the  mete  iooU  and 
inttmrnenti  of  ptoduotion,  and  that  the 
teal  WuaMh,  appropriated  as  consumable 
Wealth  or  primary  sMtsfsietions,  ia  ahuady 
more  widely  and  ervenly  distributed  thaA 
is  MMrany  supposed.  Bven  under  the 
most  thorough  Sodallstio  scheme  thfe 
form  of  #eallh  would  be  far  lees  genera 
ally  dietrlbttted  than  at  ptesent ;  fisr,  ao« 
eordlog  to  sueh  a  teheme^  it  would  be 
Wholly  reserved  in  the  hattds  ef  the  Ex* 
ecutive  Getemment*  It  is  utteriy 
tnisleading  to  reckon  upon  the  eaisting 
Weattb  of  ealj^ilali^s  instirumeuta  of  pre« 
ductlon  as  a  eooree  of  ndsmg  the  quota 
M  the  reel  connmable  and  primary 
n^Htfaetiont.  The  only  dfstributiou 
postible   in  this  respect    would  be  tlie 


empty  idea  of  porl  ownorsbip*  It  le  tin 
inersase  to  aeoeekary  eotreal  ptfoduoHeuo 
demgmdfor  mokmt  cowsawp^iaw— material 
satisfaetiene^whieh  alone  can  raise  the 
average  standard  of  peimary  satielao 
tionot  aMl  so  dispose  of  material  Hunt, 
or  poverty  end  distress.  The  que** 
tlon  thereiere  arises :— Soppow  that 
sueh  a  sebena  were  j^actioable,  Houid 
tha  producing  energies  ol  gMn 
be  greater  and  more  eflfeotive  thia 
under  the  Sohiisol  Gonipelition,  Liberia, 
Bight  of  laharitaOee^  Property  Bights  wt 
IndiTHMualism,  ee  it  is  called?  To  ho 
effeeti^s  in  one  eesential  it 
r  fail  ht  tha  other.  The 
be  trained  end  allbeated  to 
oooupatlone  ht  atriat  etitaformity  to 
amount  aod  nature  of  the  labor  i 
required  to  produce  tho  primary 
laottons  and  comfbCVs  desired.  Training 
far  every  epeiiia  iseupntibn  requfreoeMe- 
sUerable  time ;  bul  for  the  ocei#ationo  of 
akiU  a  largO  aisa— t  of  tiHse  mutot  bo  eett- 
sumod  in  acqnithig  tin  neoeesary  training, 
hrmspeetive  oi  quaatloae  with^regardtothe 
unequal  distribution  ol  edacity. 

Now  on  the  baris  orbqualfty  R  miy  b% 
etuiy  to  diridb  prbduets ;  that.  siccoeiUfc 
to  ectual  needSi  it  sfcnpl*  enough,  iir- 
vblving  no  i&su|MrtrabTe  diftctllty.  BttI 
what  about  Khe  aHoMUbn  to  cRflbteM 
empkkvmenls  ?  How  can  the  eai^,  Ihe 
reiined,  and  llie  rimved  ocoo^aliowi  be 
allocated  on  eny  scheme  of  eqooiflyr 
The  majority  munt.  as  hetetofore,  <wsit 
ot  the  hard  and  dMy  ibrms  cf  lebor.  BM 
What  power,  or  what  plan  csin  bo  ds^Mwd 
which  win  enable  any  etoctive  etccuiho 
to  doom  onee  and  for  eviar  the  tpajorily  ef 
leemers  and  woners  tK>  the  hard  smd  Mk- 
some  occupations,  and  to -fix  the  mteoiAly 
in  the  refined,  the  eosy,  and  bklfied  ses^ 
vices t 

SunpoBC  It  wore  for  a  time  institttM 
how  long  would  the  unfMunate  mi^difly 
be  content  to  dibmit  to  their  M 
befaro  an  IrreriotuMU  ery  for  te^ 
eUttribution  qf  sosKOOtfiDns  aroee;  and  if 
it  saoeov  mhmu  is  the  force  stronger  than 
tho  majpority  of  Iwemon  to  prevone  the 
bieoMown  of  the  social  organistion 
necessary  to  piodvce  the  supply  of  pri* 
marir  satiefaetiena  according  to  htdivAiOal 
needs?  What  oenspeaeation  can  be 
given  to  tho  msmes  toiling  in  the  i 
?    Bxtra 


aoeoof  sa^faetlons cannot  be thougbtot 


lor  ihaft  would  deslroy  the  ooveted  ideal  of 
oqaalily  ia  Ihe  dittribalioii  U  sftUsf aoliont 
MOonUng  to  needs.  Shorter  hoore  oan* 
not  be  allowed  without  trenching  upon 
equality  of  leieore. 

f  The  nneqoal  dietribntion  of  natural 
eai^adty*  and  the  time  neoeeiary  to  ao- 
qnire  knowledge  of  more  than  one  teoh- 
nioal  branoh  of  skilled  employmenti  make 
It  impoadble  to  share  in  torn  for  a  time 
all  possible  forms  of  labor.  In  short,  the 
praotical  diffiooltf  standing  in  the  way  of 
§quaiUy  in  the  aUocation  of  emjdovmenU 
appear  to  be  insuperable,  and  would  most 
eertainly,  if  there  were  no  other  objection, 
destroy  any  social  organisation  on  a  large 
9oaie  wlidch  had  been  courageous  enough 
to  attempt  it.  Beferenoe  to  simple  com- 
munities—as in  America— following  agri- 
eoltural  purstdts  mainly,,  and  not 
of  themselves  fulfilling  for  them- 
selves the  whole  round  of  human  wants, 
are  utterly  misleadhig.  Such  small 
communities  are  composed  of  a  peculiar 
select  class,  who  voluntarily  bind  them- 
selves to  a  more  or  less  ascetic  life,  and 
all  such  partial  attempts  tend  to  perish 
from  lack  of  internal  vitality.  With  a 
large  mixed  body  of  men  embraohag  all 
ooeupations  and  endowed  with  ordinary 
passions  and  desires,  the  results  would  be 
chaotic  and  disastrous  in  ihe  extreme. 

One  eflfoct,  terrible  to  -contemplate, 
would  seem  to  be  inevitable,  viz.,  that  the 
indiscriminate  distribntion  of  products 
among  all  men  would  tend  to  destroy  the 
major  source  of  savings  at  present  lo 
largely  devoted  to  the  sreation  and  main- 
tenance of  the  powerful  and  costly 
auxiliary  aids  to  human  labor,  which 
would  be  jealously  regarded  as  a  grievous 
4az  burden.  The  slight  individual  gain 
per  head  in  material  satisfactions  at  the 
oatset  would  only  be  of  a  very  temnorary 
character,  for  it  would  soon  be  lost  by  the 
new  impulse  given  to  the  improvident  to 
rapidly  increase  their  numbers. 

sow  THB  0ON3UBIABUB  WBilLTB  OP  PBO- 
DUOTION  IS  DI8TRZBUTKD  IN  THB 
UNITBD  KINODOH  AND  IN  THB  OuMMON- 
WBALTH  OF  AUBTBALIA  BY  THB  INDI« 
VmUAUSTIO  AND  ONLY  PRACTICAL 
HBTHOD  OF  DBMOORATIC  SOCIALISH. 

The  difficult  problem  connected  with  all 
ideals  as  to  the  realisation  of  the  best 
form  of  social  organisation,  whether 
iodividualistio  or  communistic,  should  not 
be  exaihined  without  a  dear  idea  of  what 


8 

is  and  what  promises  to  be  conserved  of 
that  which  we  hold  most  dearlv  under  Ihe 
democratic  system  of  praotiesi  Bodaliam 
under  which  we  now  exist. 

It  would  be  impossible  to  deal  with 
this  most  important  consideration  ada- 
quately  within  the  lUnite  possible  in  a 
brief  address  of  this  nature,  but  if  it  be 
poesible  to  show  that  the  actual  fruits  of 
production  are — notwithstanding  the 
large  monopoly  of  the  auxiliarv  instru- 
ments of  production  in  the  iiands  of  pri- 
vate capitalists— now  more  widely  and 
evenly  distributed  than  is  generally  sup- 
poeed,  1  shall  have  done  something  to 
aid  those  who  have  not  always  the  Ume 
to  study  closely  the  neat  socialistio  San- 
dency  of  the  preeent  day. 

I  begin  this  aspect  of  the  question  with 
the  f(mowing  assertions  : — 

(1)  That  no  matter  what  may  be  the 
monopoly  of  the  Fixed  IniirumetUm  of 
Production,  whether  in  the  hands  A 
private  capitalisis,  or,  as  in  some  caees — 
State  railways,  roads,  and  a  large  propor- 
tion of  the  lands— under  the  control  of  ihe 
State,  the  reward  absorbed  by  ouitnlist 
and  pure  wage-earner  alike  cannot  by  any 
means  exceed  the  actual  effectual  yield 
of  commodities  and  services  of  any  ona 
year. 

(2)  That  if  the  whole  of  the  fixed 
machinery  of  production  were  now  trana- 
ferred  to  the  State  ii  is  doubtful  if  the 
yield  of  products  in  the  aggregate  for  die- 
tribution,  whether  of  coomiodities  or 
service,  .  would  be  increased ;  for  tke 
reason  that  the  control  and  efficient  main- 
tenance of  the  necessaity  instruments  of 
production  would  be  wholly  excluded  from 
individual  consumption,  and  the  ooet  of 
the  creation  of  new  instruments,,  and 
maintaioing  the  existiog  .  machinery, 
would  have  to  be  taxed  oi  abstracted  from 
the  gross  yield  of  the  year* 

(8)  That  if  we  desire  to  avail  ourselvea 
of  the  advanUges  hitherto  gained  by 
society  as  a  whole  from  intelligent, 
directing,  and  inventive  skill,  from  special 
aptitude,  from  special  technical  training, 
and  other  rarely  distributed  qualities 
engaged  in  various  forms  of  production, 
we  must,  as  at  present,  be  prepared  to 
bestow,  from  the  general  fond  of  products 
and  services,  some  measure  of  special 
inducement  to  continue  these  advan- 
tageous  efforts  on  behalf  of  society  -as  a 
whole. 


.  If  W0  fail  to  do  00  ihoire  willoerttinly 
bo  introdaoed  a  tendency  to  lower  the 
qaalitj  and  efifactivenese  of  all  hnman 
effort  oD^ged  in  the  neoeteary  work  of 
produotioai  and,  in  time,  would  result  in 
a  lower  average  lerel  of  production  than 
is  now  enjoyed  by  the  average  of  the 
lowost  lovel  of  the  existing  social  organi- 
sation. 

With  these  general  observations  in 
view  let  ns  examine,  as  closely  as  we  are 
able,  the  actual  measure  of  production 
avsilable  for  distribution  in  the  Australian 
Commonwealth  in  the  year  1008,  and 
the  mode  and  measure  in  which  it  has 
been  distributed  among  the  various  classes 
of  breadwinners— rich  and  poor,  capitafist 
and  wflhse-eamer: 

For  the  Oommonwealth  of  Australia  for 
the  year  1908  there  were  actually  en- 
gaged in  the  work  of  production  and  other 
requisite  social  services  of  a  personal 
kind:— 

(1)  Auxiliary  fixed  instruments,  ete., 
having  economically  an  effective  capital 
value  of  £012  millions  and  an  annuiJ 
values  of  £46*60  millions. 

(2)  Skilled  industrial  chiefs:  techni- 
cally trained  professional  men,  artisans, 
etc.,  and  common  labor,  embracing 
1,709,000  breadwinners,  representing  the 
total  population,  whose  capital  value  in 
the  work  of  production  is  estimated  at 
£8706  millions,  with  an  annual  produc- 
tive value  of  £186*84  milUons. 

Haw  labor,  minus  directing  mind  and 
trained  technical  skill,  may  be  considered 
as  on  a  plane  with  the  useful  effective 
force  of  the  myriad  phyidoal  forces  incor- 
porated at  the  present  day  in  the  various 
auxiliary  instruments  the  fruit  of  many 
inventive  minds,  so  far  as  they  are  con- 
cerned as  effective  agents  towards  the 
necessary  aggregate  of  production.  But 
it  must  be  borne  in  mind  that  those  im- 
portant auxiliary  instruments,  alone,  at 
leaet  contribute  fully  two-thirds  of  all 
mere  physical  force  or  energy  towards  the 
necessary  production  and  services  of 
society.  When,  on  the  basis  of  average 
labor  time  energy,  on  f  the  Earl  Marx 
theory  of  distribution,  it  is  asked :  Does 
the  average  human  instrument  of 
physical  labor  receive  anythiag  like 
his  fair  share  of  the  year's  prodnetion 
of  commodities  and  services?  the  reply 
Moording  to  statistics  of  distribution  is 
hat  not  only  does  the  actual  laborer  of 


.  the  year,  as  such,  receive  his  fair  reward 
for  his  proportion  of  pkyrical  efori 
expended  In  the  work  of  production,  but 
owing  to  the  natural  limitations  to  powers 
of  consumption  of  both  capitalists  and  the 
auxiliary  instruments  ownsd  by  them, 
the  reward  of  labor,  as  a  whole,  in  pro- 
portion to  mere  phyneal  efori  expended, 
is  enhanced  by  more  than  100  per  cent. 

It  if  manifest,  notwithstanding  these 
considerations,  that  the  total  productions 
and  services  of  the  the  Australian  Oom- 
monwealth in  the  year  1908,  representing 
in  monev  £168,840,000,  have  not  been 
equally  distributed.  Upon  the  whole 
the  aggregate  of  £186,840,000  represents 
a  sum  of  6s  lid  per  breadwinner,  and 
was  approximately  appropriated  as  fol- 
lows :— 

DUTBIBUTION  OF  OONSUMABLI  WBALTH. 
THB  PBODUOIB  OF  THI  TBAB  1908  III 
▲UBTBALU. 


(Total      products      and       sbbviois 
£186,840,000.    Pbb  bbbadwinnbb  pbb 
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From  ihese  fiffurss  it  will  be  seen  that 
if  the  whole  of  the  prod  acts  and  services 
available  for  oonstunption  or  use  were 
distributed  equally,  without  regard  to  the 
skill  or  effectiveness  of  the  individual 
breadwinner,  all  persons  receiving  more 
than  5s  lid  per  working  day  would,  by 
communists,  be  regarded  as  robbers  of  a 
privtieged  olass,  and  those  receiving  less 
as  belonfiing  to  the  exploited  or  un- 
privfleged  majdrity.  These  classes,  so 
far  as  groaps  are  concerned,  would  absorb 
tinder  or  over  the  level  of  equality  (6s  lid 
per  working  day)  as  follow  : — 


Per  Working  Day. 


InMBies  under     £100 

._..   ^     £lOa  to  iU66 

„       i^l^  to  £100 

„       £150  to  £200 

„       £200  to  £400 

,,       £400  and  over 


It  would  appear,  thereforci  if  equality 
of  reward  should  coma  to  be  regarded  as 
the  ideal  of  the  people  of  the  Oommon- 
weahh  of  Australia,  that  the  skilled 
artiiaae  aal  olheN  ai  a  bodj^  would  have 
to  pay  into   the  pool  quite  as  large  an 


MDOuot  io  the   aogregale  at  tha  tWier 
capitalist,  to  give  the  lowest  group  iSlOO 

Sev  year  the  necessary  Is  8d  per  working 
ay  to  raise  it  to  the  uniform  level  of 
equality  of  reward,  viz.,  68  lid  per 
working. 

These  oondusione,  also  illuitratad  by 
accompanying  tables  and  diagramst  afaow 
that  wealth  available  for  consumption  and 
enjoyment  is  more  equitably  distributed 
than  is  generally  supposed,  and  whatevet 
maybe  its  existing  inequalities  and  de- 
fects, it  is  immeasurably  superior  to  may 
scheme  df  communism  or  eoUeetiviem  that 
h%n  ever  been  attempted  or  formulated. 
The  programme  of  the  Trades  Unions, 
and  the  more  intelligent  of  the  Labor 
Party  in  the  United  Kingdom  and  Aus- 
tralia, are  antagonistic  to  all  the  extreme 
communistic  ideals  of  socialists.  They*  of 
course,  advocate  an  extension  of  the  idea 
of  State  ownership  of  the  more  important 
branches  of  industry,  but  it  is  upon  in- 
dividualist lines  strictly  not  oommnnistic. 
Liberty,  responsibility,  skill,  effeciive 
labor  and  reward.  In  accordance  ^th 
ability,  has  ever  been  the  ideals  of  the 
best  representatives  of  labdr  in  England 
and  in  these  colonies. 


APPENDIX. 

ANNUAL  DfOOlta  OF  AU  BaBABWINmRS 
IN  TRB  milTBd  KXHODOIC  AMD  »  THB 
OOXXOKWSAI/rB  OF  AlTITBlIiXA. 

ThefoUowfaig  tabular  illustratloBs  have 
been  carefully  prepared,  based  upon  the 
most  reliable  ofBcial  sUtistica,  w  tk  the 
object  of  showhotg  approximately  the 
annual  value  and  distribution  of  all  wealth 
produced,  designed  for  consumption  and 
for  the  satisfactions  of  the  people.  Alio 
sho#ing4  approximately,  the  result  to  each 
class  of  breadwinners,  on  the  assumption 
that  it  would  be  practicable  to  Pool,  and 
divide  the  incomes  or  eqnivalent  products 
df  all  breadwinners  equally  according  to 
the  EttBNACH  Pboorammb  o#  BooiaIi 
EquAiiitT,  aftev  deducting  the  neocssary 
materiale  (estimated  at  16  per  cent.  A 
annual  producte)  to  provide  the  govem- 
ment  of  the  social  State,  with  meant  to 
oreafce  and  maintain  the  existing  inanimate 
and  other  auxiliary  instrnmente  of  pro- 
dnotiMf  neoeeeary  V>  ^P  ud  the  reqnked 
standard  of  comforts  ana  sausfac6ons  :^ 
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ABSTRACT    OF    RROCEEDINQS. 
MAY  8th,  1906. 


The  first  meeting  of  the  preBent  eesBion 
of  the  Royal  Society  of  Tasmania  was 
held  in  the  society  s  rooms  on  May  8 
in  the  presence  of  a  large  and  fashionable 
audience.  Among  those  present  were  His 
Excellency  and  Lady  Edeline  Strickland. 
Mr.  George  Browne,  I.S.O.,  Private  Secre- 
tary. Lady  Chelmsford,  Sir  Elliott  and 
Lady  Lewis*  the  Premier  and  Mrs.  Evans* 
the  Mayor  and  Mrs  Crisp,  Colonel  and 
Mra.  Mackenzie,  the  members  of  the 
Council  of  the  Royal  Society— Messrs.  A. 
0.  Webster  (chairman),  R.  M.  Johnston, 
I.S.O..  Bernard  Shaw,  I.S.O.,  Russell 
Young,  G.  E.  Moore,  M.H.A.,  Hon.  Dr. 
(}.'  H.  Butler.  M.L.C..  Professor  Neil 
Smith.  M.A.,  Colonel  W.  V.  Legge,  R.A.— 
Hons.  W.  H.  Burgess,  N.  Ewing,  C.  E. 
Davien,  M.L.C.,  Mrs.  Davies.  Miss  Marie 
Davies,  Senator  Dobson,  Dr.  Gerard 
Smith,  Mr.  P.  S.  Seager,  Professors  Mc- 
L'ougall  and  Ritz,  etc.,  etc. 

The  Secretary  (Mr.  Alex.  Morton^  pre- 
ji^nted  His  Excellency  with  a  handsomely 
bound  volume  of  the  proceedings  of  the 
Koyal  Society,  and  read  apologies  for  non- 
attendance  from  the  Venerable  Arch- 
l)ishop  Murphy  (written  in  a  beautifully 
clear  and  legible  hand),  and  Mr.  T. 
Stephens,  M.A.,  F.G.S..  one  of  the  vice- 
presidents  of  the  society. 

Drs.  F.  A.  Rodway  and  R.  D.  Campbell, 
und  Mr.  P.  Lockwood.  were  then  elected 
members  of  the  Royal  Society. 

While  the  ballot  was  proceeding,  the 
j*c:retary  drew  attention  to  a  fine  water- 
colour  painting  which  had  just  been  re- 
ceived from  New  Zealand,  of  the  Notornis 
Hoehstetteri.  the  Takahe  of  the  Maori. 
This,  the  secretary  explained,  was  the 
rai-pst  of  existing  New  Zealand  birds,  and 
^va^  considered  to  be  extinct  until  the 
f'^pture  of  a  specimen  in  1896,  of  which 
thiH  was  a  drawing.  The  first  living  bird 
^as  caught  in  1847  in  Dusky  Bay.  Soon 
atter  a  second  was  obtained  in  Thompson 
Sound.  Both  were  now  in  the  British 
MuHeum.  A  third  was  captured  near  Lake 
Te  Anau,  and  was  now  in  the  Dresden 
Museum.  The  bird  was  flightless,  and  its 
Clearest  ally  was  the  Pakeko  (Porphyrio 
melanotus). 

!    His  Excellency  then  delivered  the  fol- 
l^'Wing  presidential  address:  — 


"SOME  DEVELOPMENTS  IN  1905-6 
CONDUCIVE  TOTASMANIAN  PRO- 
GRESS." 

Mr,  Vice-president,  Ladies,  and  Gentle- 
men,— It  devolves  on  me,  as  president  of 
the  Royal  Society,  to  open  the  proceed- 
ings of  a  new  session  with  an  address  of 
a  scientific  character,  and  I  propose,  on 
this  occasion,  to  bring  to  your  notice 
a  few  of  the  discoveries  and  developments 
of  the  year  1905-1906.  which  have  some 
bearing  on  the  future  progress  of  Tas- 
mania. The  beginning  of  1905  witnessed 
a  continuing  rise  in  the  price  of  tin,  cop- 
per, and  other  metals,  which  was  then 
full  of  hope;  few,  however,  expected  that 
the  increase  would  continue,  and  that  ex- 
ceptionally high  prices  should  be 
sustained  for  so  long  a  period.  Believing, 
as  I  do,  that  the  progress  of  Tasmania  in 
the  near  future  is  closely  connected  with 
mining,  the  causes  of  the  high  price  of 
copper  and  tin  invite  inquiry.  It  should 
be  noted  that  these  prices  are  given  in 
terms  of  gold,  and  as  the  supply  of  gold 
from  Soutn  Africa  and  other  sources  has 
been  rapidly  increasing,  it  would  appear 
that,  to  some  extent,  the  exchange  value 
of  gold  has  depreciated,  rather  than  that 
the  prices  of  copper  and  tin  have  appre- 
ciated. This  circumstance  modifies,  to 
some  extent,  all  other  explanations. 
Nevertheless,  the  explanation  which  is 
commonly  accepted  to  account  for  the 
high  price  of  copper,  is  the  rapid  develop, 
ment  of  electric  tramways,  telegraphs, 
and  other  industrial  undertakings,  for 
which  copper  is  still  without  a  rival. 
This  industrial  development  no  doubt 
exists,  and  is  likely  to  continue  for  some 
years  at  a  rapid  rate,  but  it  is  not  suffi- 
cient to  account  for  the  upward  move- 
ment of  price.  It  is  stated  that  China 
has  been  issuing  a  new  copper  currency 
which  has  absorbed  no  less  than  60.000 
tons  of  copper  in  the  period  under  re- 
view. Silver  blocks  called  "shoes"  change 
hands  by  weight  in  China,  and  it  is, 
therefore,  probable  that  a  considerable 
amount  of  the  copper  coinage  will  every 
year  be  dealt  with  as  metal,  and  worked 
up  into  trinkets  and  articles  of  domestic 
use,  thus  adding  to  the  permanent  de- 
mand for  copper.    Nevertheless,  the  bal- 


aace  of  evidence  appears  to  show  that  the 
demand  for  copper  has  been  exceptional^ 
iind  it  can  hardly  be  hoped  that  its  price 
will  continue  quite  as  high  as  it  is  at 
present.  With  regard  to  tin,  the  in- 
crease in  price  has  been  more  remark- 
able, and  there  are  strong  reasons  to 
hope  that  the  increase  has  come  to  sta^*. 
This  is  a  subject  of  the  greatest  import- 
ance to  Tafimania;  it  calls  for  a  care- 
ful analysLs  by  experts,  rather  than  the 
passing  attention  that  it  is  here  possible 
to  bestow  upon  it.  The  physical  proper- 
ties of  tin  are  remarkable.  lt«  intrin- 
*?ic  value  is  great  on  its  own  merits, 
which  is  more  than  can  be  said  for  sil- 
ver. Tin,  as  an  alloy  with  copper  to 
prcMA^ce  gun  metal,  and  tin  for  tK)lder- 
iiig,  has  to  be  purchased,  practically  re- 
gaidlet>s  of  price,  as  there  is  no  available 
substitute.  With  reference  to  the  re- 
markable properties  of  tin  when  alloyed 
with  copper,  experiments  have  recently 
been  made  in  which  these  metals  have 
been  combined  in  varying  proportions 
to  re^di^cover  the  truth  or  otherwise  of 
the  tradition  that  the  bronze  tools  yf 
the  ancients  could  cut  stone  as  readily 
as  stfccl,  with  the  result  that  alloys  have 
been  produced  from  tin  and  copper 
which  are  as  iiard  as  steel.  They  are, 
1  owever,  very  brittle,  and  too  expensive 
to  be  commercially  us-oful.  The  great- 
est demand  lor  tin  is  for  the  coating  of 
thin  steel  plateci  so  largely  used  for  en- 
closing preticrved  foods,  jams,  etc.  Al- 
iiough  the  present  high  price  of  tin  has 
brought  about  the  establishment  of  works 
for  saving  'he  tin  from  scrap  and  from 
old  pans  and  other  receptacles,  this  re- 
cov^fi'y  is  very  limited,  and  it  is  obvi- 
<<ua  that  much  of  the  tin  put  on  the 
market  gets  di^.sipated  and  lost  for  evei . 
Tin,  therefore,  differs  from  other  metals 
in  the  extent  to  which  it  is  worked  up 
again  to  keep  up  the  supply  of  the 
Horld.  Tasmania  is  fortunate  in  hav- 
ing lai'ge  depoeits  of  tin,  both  in  the 
original  rock  matrix  and  in  alluvial  de- 
josits.  The  methods  of  recovering  tin 
at  «mall  cost  have  been  wonderfully  de- 
veloped. Hydraulic  dredging  has  now 
lecn  brought  to  such  a  stage  of  perfec- 
tion that  tin-mining  in  Tasmania,  at 
present  prices,  mu.st  go  up  by  leaps  and 
))onnds,  and  continue  for  generations. 
One  of  the  reasons  given  to  account  for 
greater  supplies  of  tin  not  being  forth- 
coming from  the  Straits  is  that  the 
supply  of  Chinese  and  similar  labour  is 
not  as  easily  procured  as  formerly.  It  is 
said  that  the  moitality  exceeds  50  per 
r<»nt.  when  it  is  attempted  to  open  up 
bush  land  in  Banca  and  Billiton,  simi- 
lar in  character  to  the  land  heretofore 
productive  of  tin.  With  reference  to 
gold-mining,  the  erection  by  the  Tas- 
mania Gold-mining  Company  of  two 
sets  of  pumping  plant  equal  to  the 
largest    in    the    world     deserves    special 


mention.  This  plant  will  make  it  pos- 
sible to  follow  the  reef  of  the  'iW 
mania  mine  to  a  depth  of  probably 
2,000ft.  Although  improvements  in  de- 
tail have  been  ejected  in  the  method^ 
hitherto  known  for  extracting  metaN 
no  new  process  of  importance  appears  to 
have  been  discovered  in  1905^.  Th*- 
West  Coast  of  Tasmania  is  reaping  grea^ 
benefits  from  the  opei-ation  of  smeltei- 
under  a  system  in  which  the  sulphur  j 
low-grade  ores  is  made  to  act  as  fuel  i: 
facilitate  their  reduction.  By  the  ador 
lion  of  this  system  on  a  large  conime> 
cial  scale,  vast  quantities  of  loH-graxir 
ore,  too  poor  to  pay  for  transport  oat- 
side  Tasmania,  can  now  produce  riih 
returns.  It  is  reported  in  America  the 
by  verv  high  temperatures  obtainul 
electrically,  gold,  copper,  and  si've- 
have  been  distilled;  that  is  to  say.  boi  ■ 
ed  off  in  vapour,  and  the  Tapour  re-c;)n- 
densed  into  liquid  metal.  This  achiivt- 
ment  may  open  a  way  to  separate  cpr- 
tain  complex  ores,  which  have  defied 
all  previous  efforts. 

The  adaptation  of  the  steam  tur- 
bine  for  marine  propulsion  has  made 
enormous  strides  in  the  last  .venr. 
Tasmania  is  closely  connected  wi^h 
this  development,  inasmuch  as  tb* 
steamer  Loongana,  built  for  the  1--*" 
manian  trade,  was  the  first  turb.n 
steamer  to  cross  the  equator,  and  h<'i 
voyage  out  from  Glasgow  to  Austral'.c:. 
with  one  stop,  at  the  high  speed  ot  ''' 
knots,  and  her  .subsequent  perforninnc- 
have  done  more  than  any  Oiher  achieve- 
ment to  silence  the  strong  body  of  K'-: 
servative  engineers  and  owners  o\ 
special  machinery  for  constructing  i"" 
ci prorating  engines,  who  have  been  pro- 
claiming that  the  turbine  is  an  expt*:'- 
ment,  and  a  wasteful  application  ^'^ 
coal.  At    low    and    moderate    spetd-. 

that  is  to  say,  at  speeds  below  U  kiift^ 
the  turbine  at  present  doo^  waste  ''oai: 
but  as  the  speed  increaj^es,  the  relativ^ 
mechanical  efficiency  of  the  turbine  i'> 
creases  in  comparison  with  the  cfficieHO 
of  the  reciprocating  engine.  It  appe*^'" 
to  me  that  this  r-emarkeble  advantape  ••» 
the  turbine  may  be  largely  accounted  tor 
by  the  fact  that  in  a  turbine  the  bnr-K 
thrust  of  the  screw  propeller  is  neari/ 
balanced  by  the  forward  thrust  of  tn-' 
steam  against  the  blades  of  the  i*oti'i- 
ing  rings,  and  consequently  the  extrava- 
gant internal  friction  of  the  reciprocft- 
ing  engine,  which  becomes  enormo^^.  '^^ 
high  speed,  is  absent  in  a  turbine- 
driven  steamer.  There  has  been  » 
phenomenal  development  in  the  ^^g*'^"' 
facture  of  gas  and  oil  engines.  .'^^^1^^ 
w  pronounced  that  factories  in  3  ^^^ 
line  have  been  working  day  and  nigu- 
in  England  to  meet  their  oi-ders.  .^^  , 
simple  appliances  have  been  developcu, 
•  by  which  a  gas  engine  makes  its  own  ga* 
from  coal  or  charcoal.      This  system  iiJ'" 


already  been  applied  to  sea-going  craft; 
<a  marine  ga»Kiriyen  engine  of  500  horse- 
I>ow-er  is  under  construction,  and 
.a  1,600  horse-power  plant  is  designed. 
j.t  appears  that  them  producer-gaa  plants 
will  render  inestimable  service  to  the 
mining  industry  of  Tasmania  wherever 
^&ter  is  scarce,  and  I  venture  to  sug- 
go^t  that  the6e  advantages  have  not  ro- 
e*'ived  the  att<fntiou  which  they  deserve. 
In  the  rnilway  world,  the  past  year  has 
bc»en  remarkable  for  the  building  it/ 
i^ngland  of  the  largest  possible  engines 
that  could  be  safely  got  through  exw*- 
ing  tunnels  and  stfitions.  Speeds  of  70 
Til  lies  an  hour  have  been  recorded,  and 
maintained  with  safety.  At  the  oppo- 
vite  end  of  the  scale  comes  the  railway 
motoi^-car.  Its  advent  is  no  longer  an 
experiment,  it  solves  the  problem  of 
maintaining  traffic  at  reasonable  expendi- 
ture on  railways  built  through  district? 
<»t'  which  the  passenger  and  goods  traihc 
i>  too  small  to  be  remunerative  under 
1  ho  present  system  of  working.  These 
railway  motor  carriages  have  not  yet 
Uc*en  introduced  in  Tasmania,  where  the 
opportunities  for  their  employment  are 
-o  «*vident  that  it  may  be  a  penny  wise 
and  pound  toolish  policy  to  delay  their 
introduction.  In  the  develooment  of 
motors  for  use  on  common  roads,  it  may 
l>p  noted  that  the  steam  car  has  been 
<lefo:ited  in  the  struggle  for  supremacy 
})y  the  petrol  engine.  This  is  largely 
<lue  to  the  gretxt  improvements  in  the 
construction  of  the  explosion  on- 
^inc^.  and  to  the  methods  discover- 
f>(\  to  vf>ry  the  speed  of  theee 
enjrines.  otherwise  than  by  gearing. 

The  Panama  Cp.nal  is  an  undertaking, 
prospectively,  of  great  importance  to  Tas- 
incnia.  The  completion  is  very  far  off, 
;tnd  very  sanguine  people  think  it  may  be 
<'OTistructed  in  12  years;  nevertheless,  the 
-tpps  that  are  being  taken  to  achieve  suc- 
i(»«^  d€».'*erve  our  attention.  The  Govern- 
ment of  the  United  States  has  made  this 
<;>nal  a  national  enterprise.  After  law 
«nd  order  had  been  established  in  the 
ran?l  zone,  the  American  Government 
proceeded  to  exterminate  the  yellow  fever 
mosquito,  and  to  carry  out  other  sani- 
ty-rv  reforms  which  hiive  made  Panama 
and  Colon  possible  pUices  for  Knropeaus 
to  'ive  and  work  in.  In  fact,  it  is  more 
thfiU  probable  that  Panama,  which  has 
lor  generations  had  the  reputation  of  be- 
ing in  the  most  deadly  zone  of  the 
tropics,  will  soon  become  a  model  of 
f-rnitation,  thanks  to  the  combinntion  of 
modern  science  and  the  uncompromising 
m<''thods  of  American  iulniinistration.  Pie- 
».ident  Roosevelt  appointed  a  technio?! 
f'onimission.  on  which  he  associated  with 
the  leading  engineers  of  the  United 
Strtes  the  greatest  experts  the  world  can 
furnish  in  canal  construction.  This  com- 
mission has  recently  presented  its  re- 
jport,  and,  to  the  relief  of  those  genuinely 


interested  in  the  success  of  the  Panama 
Canal,  the  majority  reported  in  favour  of 
a  sea-level  canal;  but,  if  the  newspapers 
are  to  be  credited,  the  President  of  the 
United  States  supports  strongly  the  rs- 
commendation  of  the  minority,  which  is 
in  favour  of  a  canal  with  a  series  of 
locks.  The  work  of  excavation  at  the 
higher  levels  which  is  being  done  at 
present  on  the  Panama  Canal  will  be 
equallv  useful  whichever  project  is  fin- 
ally adopted.  A  canal  comprising  a  series 
of  locks  and  Lakes  offers  the  advantage — 
which  is,  probably,  only  an  estimated  ad- 
vantage—of taking  shorter  time  to  build. 
It  also  makes  it  easier  to  dispose  of  the 
flood  waters  of  neighbouring  rivers.  On 
the  other  hand,  a  canal  with  locks  would 
become  useless  as  the  result  of  even 
slight  shocks  of  earthquake,  which  would 
cause  the  locks  and  dams  to  leak.  When 
a  dam,  holding  back  a  large  volume  of 
water,  begins  to  leak  the  chances  of  the 
gap  widening  and  the  whole  work  being 
carried  away  are  appalling.  Well-wishers 
of  the  Panama  scheme  desire  that 
it  should  be,  as  far  as  pos- 
sible, immune,  both  from  accident 
and  from  destruction  by  design,  and 
that  the  canal  should  therefore  be  cut 
down  to  the  sea  level.  The  importance 
of  this  canal  to  the  whole  of  Austra- 
lia generally,  is  immense.  The  commer- 
cial aspect  of  the  canal  is,  perhaps,  but 
a  secondary  question  side  by  side  with  its 
strategic  importance.  When  the  time 
comes  for  a  struggle  between  the  white 
and  yellow  races  for  the  mastery  of  the 
Pacific,  Anglo-Saxon  America,  with  Anglo- 
Saxon  allies,  will  be  sure  of  victory  if 
fleets  can  be  concentrated  by  the  use  of 
the  Panama  Canal;  tho»5e  who  stu-dy  with 
earnestness  the  future  of  a  white  Aus- 
tralia should  welcome  ever^-  step  in 
this  great  work.  From  the  com- 
mercial point  of  view  the  Panama 
Canal  will  add  to  the  natural  advantages 
of  Tasmania's  commercial  position,  and 
by  offering  new  markets  for  Tasmani?n 
angles,  and  more  speedy  transport,  this 
n<»w  outlet  A^'ili  relieve  the  anxiety  of 
those  who  -think  that  too  many  orchards 
are  being  planted — an  anxiety  which  I  do 
not, share. 

Professor  Milne,  the  best-known  au- 
thority in  the  world  on  earthquakes, 
has  recorded  the  opinion  that  there 
are  about  thirty  thousand  earth- 
quakes in  the  world  every  year.  Some 
of  these  are,  of  course,  very  faint,  and 
are  only  recorded  on  delicate  instru- 
ments; but  it  is  ple^ising  to  note  that  the 
comparative  immunity  from  serious 
earthquakes  enjoyed  by  England  is  also 
enjoyed  by  Tasmania.*  There  is  little 
doubt  that  the  prinripiil  cause  of  earth- 
quakes is  the  shrinkage  of  the  world  as 
it  gets  older  and  colder;  this  causes  dis- 
turbances of  the  crust,  and  there  is  reason 
to  believe  that    the    countiies*   finUi   as 


IV 


Tasmania,  which  were  volcanic  in  a  com- 
paratively recent  geological  period,  and 
then  became  quiescent,  are  nowadays  the 
most  immune  from  earthquake  shocks. 

Recent  pro^reas  in  the  oommercial  utili- 
sation of  waterfalls  is  very  remarkable. 
The  rush  to  harness  what  is  left  of  the 
Falls  of  Niagara  has  been  frenzied,  and 
the  disappearance  of  the  Falls  is  as  well 
in  sight  as  any  disappearance  can  be. 
From  this  Tasmania  may  draw  a  useful 
lesson.  The  utilisation  of  the  power 
available  from  the  Qreat  Lake  is  a 
topic  which  has  been  often  mooted.  1 
am  inclined  to  think  the  time  has  come 
when  it  should  leceive  greater  atten- 
f:ion,  and  when  efforts  should  be  made  to 
attract  capitalists  to  take  it  in  hand. 
The  idea  should  be  dispelled  that  any 
big  lake  provides  water-power  as  a  mat- 
ter of  course;  this  is  not  so.  There 
are  big  lakes  elsewheire,  like  Lake 
Tchad  and  Lake    Tanganyika,    that     are 

f [rowing  smaller  instead  of  keeping  rLMV 
evel.  What  provides  water-power  is  a 
lar^e  catchment  area  at  a  suitable  ele- 
vation in  a  country  with  a  reliable  and 
sufficient  rainfall.  These  desiderata  are 
present  in  Tasmania.  We  have,  more- 
over, a  climate  in  which  a  manufactur- 
ing population  can  thrive  and  work  to 
the  best  advantage,  and  the  facilities  arei 
numerous  where  factories  could  be  erect- 
ed in  close  proximity  to  deep-water  har- 
bours. The  transmission  of  electricity 
from  the  centre  of  Tasmania  to  the 
Coast  does  not  present  insurmountable 
engineering  difficulties,  if  sufficient  money 
is  forthcoming.  The  commercial  asptM^t 
of  the  question  is  not,  however,  en- 
couraging, if  calculated  on  present  de- 
mands for  electrical  power;  but  it  may 
be  noted  that  the  same  diffident  view 
was  held  with  reference  to  the  first  Power 
Supply  Company  established  at  Niagara. 
The  proverb,  "that  money  makes  money,'* 
finds  its  counterpart  in  the  fact  thai; 
power  brings  power,  by  attracting  people 
to  itself,  in  order  that  it  may  be  utilis- 
ed. The  local  press  has,  within  tne 
past  year,  published  a  most^  interesting 
•suggestion  for  working  the  Tasmanian 
railways  by  electricity,  although  it  may 
be  regretted  that  the  scheme  lacked  de- 
tails as  to  the  cost  of  converting  ine 
rolling-stock,  and  gave  no  prominence 
*to  the  fact  that,  while  electricity  is  much 
cheaper  than  steam  traction  for  a  fre- 
quent train  service,  the  use  of  steam  is 
cheaper  where  trains  are  few  and  far 
between.  The  application  of  electric 
^owQT  for  un watering  mines,  such  as  the 
Tasmania  mine  at  Beaconsfield,  is  not 
impossible,  and  T  trust  that  many  other 
mines  on  a  nar  with  the  TasmariiP.  wi!' 
be  discovered,  and  that  they  will  fur- 
nish tempting  propo'-itioTis  "for  electric 
power  from  the  Qreat  Lake. 

With  regard  to  telegraphy,  I  desire  to 
notice  a  portable  telephone  instrument  de- 


veloped by  a  Tasmanian,  and  shown  at  the 
military  camp  at  Koss  on  Easter  Tae&- 
day.  The  apparatus  has  the  gri'eat  men: 
of  the  thorough  working  out  of  detail 
seldom  seen  at  the  first  exhibition  of  « 
new  instrument.  By  its  means  any 
standing  run  of  ordinary  telegraph  wire^. 
or  fencing  wires,  can  be  used  ais  a  con- 
•lection  for  reliable  communication  for 
a  distance  equal  to  the  breadth  of  tlu^ 
State.  With  regard  to  wireleas  tele- 
graphy, I  note  with  regret  that  Australia 
appears  to  be  backward  and  apparent- 
ly reluctant  to  face  this  problem  witi 
the  charaoteristic  enterprise  which  ttm 
young  community  shows  in  other  path* 
of  progress.  Within  the  year  under  re- 
view messages  have  been  sent  b^  wire- 
less telegraphy  from  England  to  k'ozi 
Said,  and  ships  crossing  the  Atlantic 
have  been  in  constant  communicatio]i 
with  the  shore,  and  able  to  is9ue  a  daik 
paper  on  board.  I  firmly '  believe  that. 
with  the  use  of  wireless  telegraphy,  mes^ 
sa^es  could  be  sent  to  England  at  ^ 
shilling  a  word,  and  that  the  cheap'*'U> 
ing  of  telegraph  rates  would  be  an  in- 
estimable boon  to  Australia.  The  rat^^ 
of  transmission  of  wireless  telega  rap  h} 
has  been  increased  from  fifteen  to  thir'r 
words  a  minute  over  moderate  distance- 
Type-setting  by  telegraphy  has  reacb**£ 
the  stage  of  commercial  developnorat, 
but  T  hope  the  time  is  far  distant  when 
our  Tasmanian  newspapers  will  h*^  set 
up  in  type  to  one  same  order  by  aa 
operator  sitting  in  a  bush  capital. 
In  electric  lighting,  Japan,  a  country 
very  like  Tasmania  in  its  physical  fea-  ' 
tures,  has  made  such  progrress  as  to 
light  cheaply,  not  only  its  important 
towns,  but  also  its  villages,  by  electricity. 
In  this  line  of  enterprif^e  Launcestos 
has  set  an  example  to  Au^ 
tralia,  which  would  do  credit  to 
any  city  in  the  world.  It  behoTf->: 
other  centres  of  population  in  Ta5- 
T"ania  to  follow  this  good  examnle. 
The  use  of  electricity  in  the  manufacture 
of  steel  has  been  developed  to  the  extent 
that  it  is  now  commercially  remnnera- 
tive  where  electrical  energy  is  available- 
at  the  price  of  JEIO  per  horse-power.  Tliis 
calls  for  attention,  because  in  Ta^mpnia. 
w^e  have  abundance  of  good  iron  ore,  and 
a  reasonable  hope  that  an  electrical  horse- 
Dower  conld  be  obtained  at  a  figure  fi»r 
below  jeiO.  I  may  be  allowed  on  tld< 
occasion  to  repeat  my  congratulations  on 
the  completion  of  the  Denison  Canal  and 
of  the  Stanley  breakwater,  which  I  pJso 
had  the  pleasure  to  open  within  the  lD«:t 
year.  These  works  draw  attention 
to  the  growth  in  the  size  and  depth  of 
modern  steamers.  These  are  inertias-  ^ 
ing  with  marvellous  rapidity,  a  rapidity 
which  is  alarming  to  most  harbour  trust*,, 
but  enables  us  to  rejoice  in  the  fact  that 
Hob  art  offers,  and  will  offer,  apparently, 
for  endless  ages,  deep  wMer  berths   un- 


rivalled  in  the  rest  of  Australia.  The 
necessity  by  -which  harbour  authoritiefl 
all  over  the  world  are  being  pushed  to 
provide  wharfage  for  larpie  draught 
teteamers  will,  undoubtedly,  increase  the 
demand  for  heavy  piles,  such  as  were 
supnlied  from  Tesmania  for  the  Dover 
harbour  works.  Trade  in  these  piles  is 
wortb  studying,  by  looking  for  orders 
wherever  a  large  new  harbour  is  project- 
ed. It  is  easier  for  Tasmania  to  hear 
that  a  new  harbour  is  projected  than  for 
the  contractors  to  know  how  easy  it  is 
to  procnre  in  Tasmania  piles  of  extra- 
ordinary length,  strength,  and  specific 
gravity. 

In      shipbuilding    an     effort    is    being 
made     to     regain    for    the    English  mer- 
cantile      marine      the      primacy     as    re- 
gards       speed       which        now       belongs 
to       Germany,     and       considerable     pro- 
gress has   been  made  in   the  building   of 
two  great   steamers  for  the  Cunard  line, 
which  will  be  785ft.  in  length,  and  with  a 
guaranteed  speed  of  24^  knots.    There  is 
reason   to    hope   the  guaranteed  speed  of 
these    gigantic   turbine    steamers   will   be 
substantially    exceeded.       For     the    firsc 
time    in  history  the  number  of  steamers 
on    the      English     register   surpasses  the 
number  of  sailing  ships.    The  conclusion 
of  the  war  between  Kussia  and  Japan  has 
taught    many  lessons  in  the   art  of   war. 
The  Defence  Forces  of  Tasmania  have  al- 
ready  adopted  in  details  of  tactics,  uni- 
form,  and    entrenchments  some    of  these 
lessons.  The  war  in  the  East  has  thrown 
light  on  many  scientific  problems  of  gene- 
ral interest.      On   land,    prominence   was 
ifiven    to   the   importance   of  railways  in 
any   scheme   of    defence,  and    it    appears 
that  a  country  not  likely  to  be  attacked 
for  a  long  time  might  well  spend  money 
intended   for    future    defence   on  strateg- 
ical railways,  having  at  the  same  time  a 
commercial   value.     On   the   sea  the  mo- 
dern   design  of  battleship    was  tested   in 
practice.     It  was  shown  that  larger  ships 
are  required  to  keep  the  sea  efficientlv,  to 
carry  many  long  range  guns,  and  to  have 
a  margin  of  stability  after  being  hit  by 
a  torpedo.     These  lessons  have   rendered 
the   greater   part   of   the    navies  of    the 
World   obsolete.     It  was  also   shown  that 
a  large  fleet  is  worthless  unless  it  is  kept 
in    the    highest  state   of  repair,  that   no 
guns,  explosives,   or  "materiel"  is   worth 
having  which  is  not   the  very   best,  and 
that   enormous  dockyard   resources,   with 
skilled  workers  in  constant  employment, 
must  be  at  hand  to  any  fleet  worth  hav- 
ing.   The  importance  of  the  torpedo-boat 
has  been  greatly  discounted;     these  craft 
did  not  save  Port  Arthur,  or  sink  a  sin^fle 
Japanese  warship.     It  appears  that  ships 
struck  by  Japanese  torpedoes  were  repair- 
ed by  the  Russians,  and  ,brought  bacK  in- 
to the  fighting  line,  and  that  the  effect  of 
the  blow  of  a  torpedo  is  purely  local  on 


the  structure  of  a  ship.  It  was  shown 
that  life  on  torpedo-boats  and  destroyers 
is  so  hard  that  a  large  sea-going  fleet  in 
constant  training  is  necessary  from 
which  to  recruit  crews  physically 
able  to  keep  to  the  sea  in  tor- 
pedo-destroyers, and  to  fight  such  craft 
at  night  and  in  bad  weather.  Crews 
unaccustomed  to  fight  in  uncomfortable 
weather  were  shown  to  be  at  the  mercy 
of  an  enemy  accustomed  to  the  sea.  The 
advanta^  of  superior  speed  was  shown  to 
give  choice  as  to  the  place  where  decisive 
actions  are  to  b6  fought  by  battle  fleets. 
The  designs  have  been  published  of  a 
turbine-driven  torpedo,  with  a  speed 
of  thirty-five  knots.  The  British 
Admiralty  are  projecting  20-knot  sub- 
marine boats.  No  more  powerful 
means  for  harbour  defence  has  yet  been 
devised.  The  salvage  operations  of  the 
Japanese,  by  which  they  raised  from  the 
deep  several  battleships  and  cruisers  are 
amongst  the  most  instructive  lessons  of 
the  war.  It  appears  that  there  are  no 
specially  equipped  salvage  steamers  sta- 
tioned in  Australian  waters,  although  the 
volume  of  shipping  is  great  and  increas- 
ing. The  success  of  Japan  in  raising  f> 
whole  squadron  of  wrecked  shipping  may 
be  an  incentive  to  establish  salvage  com- 
panies in  these  waters.  Hobart  would 
be  an  inviting  centre  for  such  an  enter- 
prise, in  view  of  our  magnificent 
narbour.  and  its  convenient  position  be 
I  ween  Australia  and  New  Zealand.  The 
inclination  to  sell  their  navies — compri;?- 
ing  several  powerful  ships  of  recent  date- 
on  the  part  of  the  South  American  Re- 
public, tends  to  prove  the  proposition 
that  all  second-class  navies  are  not  worth 
maintaining.  Notwithstanding  the  futil- 
ity of  its  mismanagement,  the  concentra- 
trion  of  a  Russian  fleet  in  the  Sea  of 
Japan,  at  a  distance  from  its  base  in 
Russia  of  more  than  half  the  circumfer- 
ence of  the  world,  has  put  an  end  to  the 
theory  that  distance  is  any  protection 
from  naval  attack.  The  supremacy 
of  the  sea  now  belongs  to  the 
nation  that  can  build  fastest,  and  has 
the  greatest  numljer  of  building' slips  and 
y&T&  for  vessels  of  the  largest  size.  On 
this  ship-building  standard  the  sup'nem- 
acy  of  England  is  undeniable,  and  it 
does  not  appear  that  it  can  be  seriously 
challenged  for  half  a  generation. 

In  scanning  the  political  horizon  for 
facts  that  can  be  dressed  in  a 
scientific  garb,  a  prominent  place  is 
due  to  the  visit  of  General  Booth  to 
Tasmania,  which  has  drawn  attention  to. 
the  Imperial  aspects  of  the  emigration 
question.  With  masterly  ability,  and 
with  an  organisation  suited  to  the  needs 
of  the  multitude,  General  Booth  has 
made  the  Salvation  Army  the  greatest 
and  most  scientific  emigration  organisa- 
tion for  receiving  emigrants  at  the  end 


of  their  journey  that  th«  world  haa  seen. 
The  entente  cordiale  between  England 
an4  France  in  politicB  has  developed  the 
entente  mnnicipale  and  the  interchange 
of  hofipitalities  on  a  vast  scale  between 
parliamentary  and  municipal  represen- 
tatives of  English  and  French  polities, 
and  interchange  o:  vieits  by  large  parties 
of  workere  orossing  political  borders  has 
established  the  germs  of  an  international 
procedure,  from  which  «(ome  hope  may  be 
drawn  for  an  era  of  universal  peace,  and 
for  eome  movement  towards  the  general  re- 
duction of  armaments.  It  has  been  realis- 
ed in  England  as  well  as  here  that  single 
member  constituencies  produce  startling 
anomalies,  and  a  very  disproportionate 
renresentation  of  the  will  of  the  people. 
Theoretically,  no  greater  service  could 
be  rendered  to  the  democracy  than  by 
devising  and  enacting  a  satisfactory  sys- 
tem of  proportional  lepre^entation.  Tas- 
mania has  in  the  past  been  foremost  in 
giving  an  example  in  this  line  of  pro- 
gresH,  and  the  question  is  one  which  may 
again  deis-ei've  attention  on  scientific 
grounds.  The  proposal  to  build  a  railway 
to  the  summit  of  Mount  Wellington  is  a 
step  in  the  policy  of  advertising  Tas- 
mania and  it»  peerless  climate,  which 
my  Ministeiis  have  as  closely  to  heart  as 
1  have  myself,  and  the  Tasmanian  Tour- 
ist AfiSOcLation  may  be  congratulated  in 
the  application  of  science  in  its  meth- 
ods. In  conclusion,  I  venture  to  hope 
that  this  Royal  Society  of  Tasmania  may, 
in  the  session  now  opened,  contribute  its 
share  of  work,  in  its  special  «<phere.  to- 
wards the  advancement  of  the  progress  of 
this  community. 

Mr.  R.  M.  Johnston,  I.S.O.,  F.S.8..  said 
it  was  generally  supposed  that  the  Royal 
Society  was  limited  to  the  consideration 
otf  topics  dealing  with  natural  history, 
and  he  had  often  been  reproached  wth 
haN-ing  introduced  questions  of  an 
economic  character,  which  were  regarded 
as  outside  the  society's  work;  but  he 
thought  that  the  varied  interests  of  man 
were  as  much  entitled  to  their  serious 
consideration  as  the  vagarie«  of  a  bacil- 
lus, and  he  was  glad,  therefore,  that  His 
Excellency  had  drawn  attention  in  his 
address  to  a  number  of  matters  which 
affected  Tasmania  in  many  direct  and  in- 
direct ways.  In  considering  the  question 
of  price  of  tin,  to  which  His  Excellency 
had  referred  in  his  opening  remarks,  they 
must  remember  that  that  was  determined 
by  the  cost  of  production  at  the  worst 
advantage.    He  was  glad  to  say  that  there 


was  a  prospect  of  the  poorer  tia  fields, 
which  were  of  such  vast  extent  in  Tas- 
mania being  made  profitable,  from  which 
Seat  benefit  won  Id  result  to  the  State. 
is  Excellency  had  referred  to  the  crreat 
progress  that  had  been  made  in  various 
ways.  This  led  him  to  think  of  the  tre- 
mendous progress  that  had  been  made  by 
England  during  the  past  centurj-.  at  the 
ena  of  which  she  had  a  population  oi 
42,000,000,  far  better  clothed  and  fed  than 
when  the  population  was  very  much  smal- 
ler. This  was  the  result  of  the  great 
discoveries  that  had  been  made,  which 
had  annihilated  distance  and  time,  and 
brought  the  producers  and  the  conaamer* 
closer  together. 

Senator  Dobson  then  moved  a  heart v 
vote  of  thanks  to  His  Excellency  for  hi** 
interesting  address.  Whenever  His  Exce  - 
lency  addressed  them  they  could  not  bu* 
realise  what  an  intelligent  interest  he 
took  in  all  that  affected  the  well-beinj  o. 
the  island.  His  Excellency  had  show.i 
them  how  very  many  important  affair^ 
going  on  in  the  world  affected  Tasmanii. 
either  directly  or  indirectly.  He  quite 
agreed  with  what  Hi'j  Excellency  had 
said  as  to  the  necessity  of  having  the  ver> 
latest  ships  tor  their  naval  defence.  He 
was  glad  Hi<s  Excellency  did  d«>: 
vshare  the  pessimistic  views  as  to 
there  being  a  slump  in  the  frtii' 
market.  He  (Senator  Dobson)  had  beei 
pessimistic  once,  but  was  so  no  longer.  N(> 
industry  here  had  succeeded  so  well  as  the 
fruit  industry,  and  though  the  other 
States  were  vieing  with  us.  we  i^houU 
remember  it  was  Tasmania  who  pioneei-ed 
the  market,  and  showed  that  apples  could 
be  transported  from  one  end  of  the  worM 
to  the  other.  He  had  always  thought  that 
England  was  first  as  a  builder  of  ship>. 
but  he  had  recently  seen  an  article  show- 
ing that  Germany  was  on  a  par  with  us. 
both  as  to  the  speed  and  sise  of  the  ship<: 
she  built,  and  as  to  the  perfect  mechan- 
ism of  the  machinery.  He  was  gUd 
that  His  Excellency  had  referred  to  the 
projected  aerial  railway,  to  Mount  Wel- 
lington. He  believed  that  it  would  be  a 
great  success,  that  it  would  attract  tour- 
ists from  all  parts  of  Australia,  and  that 
it  would  prove  to  be  an  advertisement 
worthy  of  our  Yankee  cousins. 

The  vole  of  thanks  was  carried  by 
acclamation,  after  which  those  present 
were  entertained  in  the  trophy-room  by 
the  members  of  the  Lady  Hamilton 
Literary  Society,  and  a  very  enjoyable 
half-hour  was  spent. 


▼ti 


JUNE  12th,   1906. 


The  monthly  meeting  of  the  Royal  So- 
ciety of  Tasmania  was  held  at  the  Tas- 
manian  Museum  on  Tuesday,  June  12, 
1906.  His  Excellency  Sir  Gerald  Strick- 
land who  was  accompanied  by  Lady  Ede- 
line  Strickland,  and  accompanied  by  Mr. 
Geo.  Browne,  I.S.O.,  presided,  and  the 
Chief  Justice,  Sir  John  Dodds.  K.C.M.G., 
was  among  th-cse  present.  Apologies 
for  absence  were  received  from  the 
Hishop  of  Tasmania,  Colonel  Legge,  and 
Sir   Elliott  Lewis. 

Mr.  J.  W.  Tarleton  was  elected  a  mem- 
ber of  the  society. 

Biological   Ancestry  of   Human   Disease**. 
Dr.  Gerard   Smith   read  a  highly  tech- 
nical paper  entitled  "The  Biological  An- 
cestry of   Some   Human  Diseases."       He 
said  that  they  had  no  doubt  heard  of  a 
recent     cryptic     utterance   made   by  Sir 
Frederick  Treeves.  which  was  an  expres- 
Hion  of  the  new  sciiool  of  medical  thought, 
Sir  Frederick  Tree\-es  had  «aid  that  "if 
there   were   no  diseases,   the  human  race 
c(uld  not  exist."      That  was  a  statemeni 
which,  although   it  embodied  u  truthful 
philosophy  in  reepect  to  our  mental  atti- 
tude with  respect  to  the  reaw)ns  and  cau- 
sation of  disease,  yet  it  went  too  far  for 
our     present    comprehension.       He    (Dr. 
Smith)  wished  to  present  a  leaser  theorv. 
taking  in  a  certain  limited  class  of  bodily 
disorders.  It  was  that  disease  in  man  was 
healthy  life  misplaced.  Diseases  were  not 
rijfhtly     termed     abnormal,  but  normal, 
proces-es  going  on  under  conditions  vhrch 
had   changed,  and  constituted  disenses only 
hf  cause  the  organism   in   which   they  oc- 
cur Ik  in  an  incompletely  developed  i^tate, 
and   in    a    condition    of    instability    and 
chanjge.       Proceeding,   Dr.    Smith   laid  it 
f'own  that  the  last  or^an«  to  develop  m 
thf^  cdev  of  evohition   were   the  first  to 
fail,  whether  by  disease  or  advancing  age, 
or,  in  other  words,  that  physiological  re- 
concy     meant    pathological-    weakness.  It 
wouhl   be  expected   that  an  organ   which 
bad    been   among   the    earliet^t    developed 
would  be  less  likely  to  he  unstable.  The 
lovnger  an  organ  had  performed  its  func- 
tions   in    an    adequate    and    f^tisfactory 
manner,  and   h^d    therefore  attained   by 
survival   of    a    high    standard   of    perfec- 
tion, the  le»^  likely  would   it   be  to  fail 
in  its  function.    In  soite  of  ill-treatraont, 
the  stomach,  one  of  the  earliej-t  developed 
organs,    was   the   least    liable    to   disea^^: 
whereas    the    lungs,    heart,    etc.,    which 
were  o^   more    recent   development,    wpre 
more    liable    to    disease.    This,    he    con- 
sidered, was  in  harmony  with  his  theory, 
the  organs   being  ^is   it   were   in   a  state 
of    transition    or    in>Ttability,    with      the 
result    that    jiormal    proc€.^>se»    would    go 
on  under  conditions  no  Ic.nger  favourable, 
l^y  throT^insf  back   to  an   earlier  stage  of 
their  evolution  cells  would  be  put  out  of 


harmony  with  their  surroundings,  bo  to 
speak,  and  thus  cause  disease. 

Democracy  and  Socialism. 

Mr.  E.  C.  Nowell  read  a  lengthy  paper, 
in  the  courj^e  of  which  he  attempted  to 
nive  defi.nitions  of  democracy  and  social- 
ism He  described  the  Athenian  polity, 
showing  that  in  the  ancient  democracy 
the  whole  people  exercised  direct  control 
of  the  affairs  of  the  State,  both  legisla 
five  and  executive.  No  such  system  ex- 
isted nowadays,  except  in  Switzerland. 
There  was,  with  the  exception  mentioned, 
no  moder.n  democracv  in  the  exact  sense 
of  the  term.  Mr.  Nowell  next  dealt 
with  socialism,  quoting  largely  from 
Profe.v^or  Flint's  estandard  work  on  the 
subject,  and  also  from  the  works  of  other 
Briti.vh  and  European  writers.  Accord- 
ing to  Professor  Flint,  socialism  sought 
to  re-ccnstruct  and  reorganise  the  whole 
social  system,  and  to  effect  a  v86-t  im- 
nrovement  i.n  ever j'  department  of  human 
life.  It  aimed  especially  at  a  thorough 
reorganisation  of  industry  and  property, 
at  such  an  altor.'Uion  of  the  conditions 
and  arrangements  as  to  the  production, 
di.stribution,  and  enjoymcjit  of  wealth  as 
would  aboli.-ih  t>overty  and  renove  the 
discontent  of  the  operative  classes, 

Mr.  Nowell  also  dwelt  on  the  various 
types  of  socialism  which  have  been  devel- 
opv^d— at  least  in  theory— communism, 
collectivi>m,  co-operation,  and  Stati* 
socialism,  etc.  He  concluded  by  giving 
a  summary  of  the  arguments  advanced 
by  American  writers  in  favour  of  .Tocial- 
ism,  and  quoted  an  intore^ting  extract 
from  a  recent  article  by  Mr.  Upton 
Sinclair,  which  showed  how  the  perfec- 
tion of  machinery  had  reduced  the 
amount  of  human  labour  r€<iuisite  to 
prc-duco  articles  mo-t  extensively  con- 
sumed. 

Mr.  E,  D.  Dobbie,  who  opened  the  di  - 
cu^on  'on  Mr.  Nowell' s  naper,  f^w  ro 
objec^^ion  to  the  use  of  the  word  dero'- 
cracy  .^s  aoplied  to  modern  States,  ^t 
we«  trn?  that  it  biad  lest  in  a  measure  its 
oriirinal'*sigrifirance,  ?«  use^l  in  r<^ferenct» 
to  the  Greek  States,  hut  it«  appHcatioTi 
with  a  modified  significance  to  modern 
Rtj>te«  wa.s  quite  legitimate  and  perfectlv 
in.tellisrible.  The  neople  no  loncrer  exer- 
c'sed  direct  control  over  the  .affairs  of  the 
State,  but  they  were  none  the  I^  «?  the  rr- 
nository  of  oolitical  riower.  The  great 
feafnre  which  diHtinguiished  modern  from 
ancirflit  deanocracy  W88  the  system  of  re- 
prefr-entation.  Indeed,  without  the  re- 
pref^p-ntative  system  modea'n  demoora'v 
would  be  impo#!sible,  c>n  account  of  the 
si7>e  of  the  States.  Sr>oi>li.sm.,  he  con- 
sidered, wan  an  unmistakable  proterpt 
agaiiifit  the  present  syetem,  and  indica(»<l 


plainly  that  there  was  n/eed  for  eome  re< 
form  of  existing  in^tutioiiA.  A  contest 
WHS  approaching  between  socialism  on-  the 
one  hand  and  individntalifim  on  the  other, 
and  he  thought  that  the  refiult  wouJd  be  a 
<^ompromi6e.  preserving  the  moderate 
flormis  of  both.  In  his  opinion,  there  wan 
no  probability  that  individual  production, 
private  ownership  of  land,  woiild  ever  be 
abolished.  The  pi'eeent  system  had  its  un- 
doubted merits,  one  of  the  greatest  bein^r 
the  incentive  which  it  gave  to  individual 
effort.  If  that  iuoentive  were  lost,  civili- 
sation would  he  endangered. 

Mr.  R.  M.  Johnston  endorsed  Mr.  Bob- 
bie's remarkfi.  There  were  two  extTem*:« 
— Tinrest rained  individualism  on  the  one 
side,  and  complete  KOciali«tic  rule  on  the 
other.  He  believed,  with  Mr.  Dobbie. 
th'?t  society  would  take  the  middle 
toursie. 

Preserving    Timber. 

Mr.  R.  M.  Johnston  called  aHention  of 
members  of  the  society  to  the  proceiss  p.a- 
lented  by  C<aptain  E.  T.  McFie  for  pre- 
HPrving  timbtr.  and  f^uggested  thr^t  a 
Hories  of  tetaity  should  be  made  in  order 
to  ascertain  its  merits. 

Mr.  K.  C.  Richardnon  «aid  that  the  teo- 
flency  of  T*aLsma.Tiian  tirabpns  to  split  wis  a 
bar  to  their  intinxluction  into  foreign 
niiirkets.  If  any  method  coull  be  discover- 
ed of  preventing  wind  shak?<,  a  gi-cit 
expansion  of  tht-  timber  industry  could 
]>e  looked  for.  The  enc-alyptus  was,  in  a 
M»iu<e,  an  evergre-tn;  the  s.ip  was  ahryy-^ 
in  the  stem.  Consequently  when  the  tree 
was  cut  down  ana  i<awn  into  billets, 
lapid  shrinkage  took  place,  and  a-^  the 
procesB  was  more  rapid  at  the  ends  of 
th<»  logs,  splitting  was  almost  inevitable. 
What  they  wanted  was  a  paint  which 
should  prevent  this,  and  cause  the  pro- 


cess of  seasoning  to  proceed  nniformly 
through  the  piece  of  timber.  He  had 
used  several  paints  for  that  purpose, 
but  none,  so  far  as  he  could  judge,  wer« 
equal  to  Captain  McFie 's.  He  wofuki 
make  some  tests  shortly,  when  he 
shipped  a  small  consignment  of  timber 
to  England,  and  in  due  course  would 
communicate  the  results  to  the  society.- 

In  moving  a  vote  of  thanks  to  th« 
gentlemen  who  had  read  papers,  Hi^ 
Excellency  made  some  i-eforence  to 
Hocialism.  Something  of  the  character 
of  a  socialistic  state  existed  in  the  r^ 
ligious  orders  and  the  guilds  of  th«* 
Middle  Ages.  In  the  religrions  order* 
property  was  held  in  common,  and  tasVf- 
were  assigned  to  the  members  suited  to 
their  several  capacities.  When  their 
religious  enthusiasm  effervesced,  how- 
ever, they  grew  lazy,  and  for  the  want 
of  some  authority  to  enforce  discipline 
and  compel  the  members  to  work,  the 
organisation  collapsed.  That  sugge»-'ted 
a  ditficully  which  was  the  crux  of  the 
whole  question :  How  were  they  to  ensure 
industrious  application  to  work  in  the 
socialistic  .state,  and  how  were  they  to 
ii>siKn  proper  tasks  to  proper  persons' ? 
And.  again,  who  was  to  see  that  tho^* 
duties  were  properly  performed?  So 
far  the  State  had  merely  touched  the 
fringe  of  production.  Agriculture.  tht> 
most  imj>ortant  industrv,  was  wholly  in 
the  hand.s  of  private  individuals.  ^^' 
did  not  know  whether  in  the  Focialistr 
State  ins.'jectors  would  be  appointed  to 
Hce  that  the  farmer  put  the  riq^ht  con- 
in  the  right  paddock;  but  supervision 
and  discipline  of  some  sort  would  be 
essential. 

The  vote  of  thanks  was  carried  by  ac- 
clamation,  and   the   meeting  terminated- 


IX 


JULY  llthp  190e. 


The  monthly  meetingr  of  th«  Royal  So- 
ciety was  held  on  July  11,  Hi«  Excellency 
the  Governor  (who  wan  accompanied  by 
Lady  Edeline  .Strickland  and  Mr.  Geo 
Browne,  Private  Secretary)  in  the  chair. 

School    Hygiene. 
Dr.    Elkington.    Chief     Health    Officer, 
gave    a    most    interesting  and    important 
Address  on   "School  Hygiene,"  illustrated 
with  diagrams,  the  lantern-slides  showing 
the  different  ways  in   which  children  Bit 
at  school,  getting  into  bad  habits,  spoil- 
ing their   eyesight,   curving  their   spines, 
and  doing   themselves  all  sorts  of  injuries, 
which    were    owing    to    bad  ventilation, 
badly      constructed      echooli-ooms,     badly 
placed  windows,  and  wrongly  constructed 
de«*k».      All   these    could    be   obviated     if 
schools  were  properly  built,  pud  modern 
ai^pliances  used,  specimens  of  which  were 
thrown   on   the    screen.     The  greatest    of 
the    faults    committed  in    the    name     of 
education    in   the   past,  said   Dr.  Elking- 
ton,  had   been  the  non-recognition  of  the 
physical  side  of  the  child's  environment, 
whether    as   an    all-controlling    factor   in 
the  development  of  the  spiritual  side,  or 
as   an  all-important    influence   upon     the 
child's   futui*e.     This  was  not  fair  to  the 
child,  Fince  it  interfered  with  his  mental 
equipment    for    the   sti-uggle    of    modern 
competition,  and  frequently   saddled  him 
with  a    lasting  physical   defect.       It   was 
neither    reasonable^  nor    fair   to  anybody 
to    continue   attempting  to    force  impres- 
«i(ms,  through  eyes  which  were  prevented 
from    seeing    and    ears   which   could    not 
properly  hear,  to  reax?h  hrains  somnolent 
and   uni'cspouftive     from     carbonic     acid 
poisoning.    In  London,  great  efforts  were 
Wing    put    forth    to   better    the    physical 
and  moral   status  of  the  County  Council 
school  population,  and  the  results  amply 
justified  the  cost.  Throughout  the  British 
Isles  the  work  was  going  on  apace.    Ger- 
many had  for  years  appreciated  its  value, 
with  the  result  that  the  proverbially  be- 
sj>ectacl€d    student    of   a    generation    ago 
was  becoming  rarer.     Switzerland  had.  a 
widely  organised    system   of   examination 
and  insx)ection,  practically  dominated  by 
the  school  medical  officer,  who  was  a  sort 
of  hygienic  autocrat.    Many  of  the  Ameri- 
can   States    placed  the    hygiene    of    their 
schools    directly  under  the   State   health 
authority,  and*  Japan  had   an  exhaustive 
system   of  medical,  inspection   and  super- 
vision  by  some  8,424  specially   appointed 
doctors.      So   much    does   America    value 
hygiene   that    it  is  the   only   compulsory 
subject    in   the    school    cuiTiculum    in    a 
number  of  the  States.    It  was  well  for  the 
teachers  to   become  acquainted  with    the 
main     principles    governing    site,    struc- 
ture, circulation,  planning,  lighting,  and 
air  supply;   but  from  a  i)ractical  point  of 
view  these  were  of  less  importance  than 


the  knowledge  of  how  to  utilise  to  the 
best  advantage  what  was  provided.  For 
those  who  could  afford  to  erect  a  private 
school  on  correct  lines,  there  was  a  large 
available  literature  in  several  European 
languages,  and  even  in  Japanese.  When 
money  was  to  be  spent  on  school  build- 
ings, it  was  generally  better  to  expend  it 
on  the  inside  than  on  the  outside.  Me- 
chanical ventilation  or  adjustable  desks 
would  be  a  more  important  innovation 
than  a  bell  tower.  School  hygiene  did  not 
necessarily  imply  large  expense,  nor  could 
a  system  be  run  on  formal  cut  and 
dried  lines,  suitable  for  all  latitudes  and 
all  classes  of  schools.  Like  Opie'e  colours. 
it  required  to  be  mixed  with  brains.  Its 
resources  were  available  for  the  smallest 
of  back-black  schools  in  Canada  or  Aus- 
tralia, and  were  essential  for  the  largest 
of  the  great  establishments  of  London 
or  New  York.  School  hygiene  was  not 
intended  solely  for  the  child.  The 
teacher  was  the  mainspring  of  the  school, 
and  causes  which  operated  adversely  upon 
his  or  her  physical  condition,  tended  tm 
interfere  with' educational  result.  School 
hygiene  was  not  a  question  for  State  edu« 
cational  systems  alone.  Its  importance 
was  as  groat  in  private  as  in  public 
schools,  i'ud  its  economic  results  wei'e 
equally  striking  in  both.  As  a  rule,  physi- 
cal culture  bhould  be  regulated  by  a 
medical  man,  as  serious  damage  might 
be  done  to  individual  weakly  children  by 
physical  overstrain.  In  the  absence  of  a 
trained  instructor,  it  should  never  be 
undertaken.  Ordinary  healthy  children 
derived  more  benefit  from  a  noisy  scam- 
per round  the  playground  than  they 
would  get  from  a  half-hour's  ordeal  of 
club-waving  or  toe-touching  mechanically 
directed  by  an  uninterested  and  unskilled 
teacher.  After  dealing  with  the  })enefit 
to  be  derived  from  the  medical  inj^pection 
of  schools.  Dr.  Klkington  concluded  by 
describing  the  different  mechanical  appli- 
ances, such  as  windows,  school  desks, 
warming  apparatus,  etc.,  used  in  modern 
schools,  which  were  thrown  on  the  canvas 
by  Mr.  Nat.  Oldham,. 

A  discussion  followed  the  paper,  in  the 
course  of  which  Mr.  Smith,  headmaster 
of  the  Model  S-chool  at  Battery  Point, 
spoke  of  the  splendid  work  done  by  Dr. 
Klkington  in  improving  the  conditions  of 
the  schools  in  Tasmania;  efforts  which 
were  very  much  apprcointed"  by  the 
teachers  throughout  the  State. 

Bishop  Mercer  said  if  the  Government 
compelled  children  to  go  to  school  they 
must  make  the  schools  healthy  places  for 
the  children  to  work  in,  no  matter  what 
tlie  cost.  Many  of  the  schools  in  the 
country  were  old-fashioned  to  a  degree. 
The  teachers  suffered  even  more  than  the 
children   by   bad  conditions. 


Mr.  Oldham  eaid  it  was  not  States 
schools  only,  but  private  schooU,  that 
wanted  looking  after. 

The  Chairman  said  he  conld  not  ade- 
quately express  the  very  high  apprecia- 
tion which  Dr.  Elkingi:on  deserved  for 
his  efforts  in  popularising  a  really  sound 
Kystcm  of  school  hygiene.  Nowhere  hn<l 
ho  seen  tho  work  done  fo  sys-tematici-lly 
nnd   so  thoroughly   re   here. 

Notes  on  King  Island. 

A  paper,  entitled  "Notes  on  King 
J^•lalu!,  and  Kecent  Disoovericja,"  pre- 
pared by  Messrs.  R.  M.  Johnston,  1.8.0. , 
and  Alex.  Morton,  was  read,  from  which 
ir  appeared  that  within  the  la«t  few 
months  several  interesting  specimens  nf 
■iuiimal  bones  had  been  discovered  at 
King  Island  by  Mr.  J.  McKie  Bowling 
ixi  a  sand  dune  at  Surprise  Bay.  Mr. 
H.  U.  Scott,  curator  ot  the  Victoria 
Museum,  Launceston,  considered  they 
weie  the  bones  of  an  extinct  emu, 
and  other  remains.  Arrangements  were 
accordingly  made,  with  the  approval  of 
Mr.  A.  (i.  Webster,  chairman  oi  trustee* 
ot  the  Museum,  for  a  visit  to  the  spot  by 
Mr,  Alex.  Morton,  accompanied  by  Mr. 
K.  M.  Johnston,  to  whom  the  necessary 
leave  of  absence  was  granted  by  the  Pre- 
mier. Messrs.  Morton  and  Johnston 
obt^iiued  a  number  of  bones,  of  which 
they  found  an  immense  quantity 
huddled  together,  representing  a  great 
lange  of  species,  in  the  sand  dune«. 
Among  the  animals  represented  were 
wallaby,  wombat,  emu,  marsupial  rats, 
a  number  of  skulls  of  a  carnivorous  mar- 
supial closely  allied  to  the  Tasmanian 
devil,  and  the  fossilised  metatarsus  df 
the  emu.  It  was  highly  desirable  that 
those  dunes  should  be  stil!  further  ex- 
amined, go  that  not  only  the  Tasmanian 
Museum,  but  other  Museums  throughout 
the  world  should  contain  specimens  of 
this    extinct    species.       The    birds    were 


\ery  similar  to  those  found  in  Tasmania* 
while  one  or  two  Victorian  species  »re?inod 
to  have  established  themiielves,  FTich  a* 
the  Gang-gang  Parrot.  Particularly 
noticeable  was  the  number  x>f  black  mag- 
pies, or  jays  (Strepera  fulignosa).  .Vmong- 
others  were  musk  duck  (Biziara  lohata*, 
the  blue  heron  (Herodias  paeifica),  the 
black  duck  (Anas  supercilio&a),  Jameson'-- 
gull  (Lams  Jame:<onii),  Pacific  jfu  1 
(Larus  pacificas),  the  stoty  oyst^r-catcher 
(HimanthropUvS  fuliginosus),  and  many 
others.  whi?h  gorgv^d  themr^elves  on  the 
yeimin  oast  up  in  the  kelp  which  strewed 
the  shore.  Three  snakes  i^imilar  to 
those  found  in  Tasmania  were  common— 
the  tiger,  the  diamond,  and  the  whip 
snake.  Two  or  three  species  of  lizardn 
and  several  irog-^  were  found,  as  also  six 
specimens  of  beetles,  and  seven  or  eight 
species  of  land  end  freshwater  shells.  In 
the  early  part  ot  last  century  the  islaJid 
was  a  favourite  rei^ort  of  sealers,  the 
seals  being  indi-ciiminntely  slaughtered, 
but  that  had  recently  been  stopped  b;' 
the  Fisheries  Commission,  with  the  result 
that  seals  once  more  abounded.  Very 
excellent  blackwood  grewjon  the  island, 
large  quantities  being  shipped  to  Mel- 
bourne and  Launceston.  They  recom- 
mended the  recurvation  of  a  large  areu 
as  a  timber  re^e^\'e.  The  dairying  in- 
dustry promised  to  become  a  very  im- 
portant one,  but  better  communication 
was  required  with  the  mainland.  If  the 
Marconi  system  of  wireless  telegraphy 
could  be  in,stalled  connecting  the  island 
with  Victoria  and  Tasmania,  they  were 
convinced  it  would  soon  repay  the  -nitial 
outlay,  and  materially  help*  to  increase 
the  population  and  prosperity  of  th«  , 
island. 

A  paper  on  the  "Geology  of  Kiug 
Island"  was  read  by  Mr.  R.  M.  John- 
ston, and  illustrations  of  the  scenery 
were  depicted  by  means  of  lantern  slide^:. 

A  vote  of  th.inks  to  Dr.  Elkington,  an'^ 
Messrs.  Morton  and  Johnston  terminated 
the  proceedings. 


AUGUST  18th,  1906. 


The  ordinary  monthly  meeting  of  the 
Koyal  Society  was  held  in  the  Society's 
room  at  the  Museum  on  August  15.  His 
Excellency  the  Govei*nor,  who  was  accom- 
panied by  Mr.  Geo.  Browne,  I.S.O.,  Pri- 
vftfce  Secretary,  presided. 

The  following  i^ew  members  were  elect- 
ed:—Hon.  N.  K.  Bwing,  Mr.  J.  A.  John- 
son, M.A.  (principal  of  the  Training  Col- 
lege). Mr.  H.  J.  Spencer  (electrical 
engineer),  and  Dr.  F.  W.  Noetling,  Ph.D., 
who  has  for  many  years  been  connected 
with  the  Palseontological  section  of  the 
Indian  Survey  Department,  and  has  con- 
tributed numerou-s  articles  to  various 
publications  ou  pals&ontological  and  other 
subjtets. 

The  Tasmonian  Emu. 

Colonel  W.  V.  Legge's  paper  on  the 
Tasmania  Emu  (species  Dromiaus)  was 
read,  in  the  Colonel's  absence,  by  the 
Secretary  (Mr.  Alex.  Morton).  "In  con- 
nection with  the  interesting  discovery  of 
emu  bones  on  King  Island  some  little 
time  since,"  wrote  the  colonel,  "and  the 
recent  trip  of  the  Director  of  the  Museum 
to  the  site  of  their  exhumation,  a  few 
remarks  about  the  Tasma.nian  species 
may  be  opportune.  I  had  the  pleasure 
of  inspecting  the  bones,  in  company  with 
Mr.  Morton,  and  was  struck  with  the 
small  size  of  the  femur,  which  would  re- 
pi'esent  a  bird  a  little  more  than  half 
the  tjize  of  D.  novae  hollandisB,  and  the 
impression  Cf»me  to  my  mind  that  the 
banes  might  not  improbably  belong  to 
the  smaller  insular  form,  the  Black  Emu 
(D.  ater),  of  Kangaroo  Island,  S.A.  This 
Bpecies  existed  there  in  the  beginning  of 
the  last  century,  and  specimens  were  cap- 
tured and  sent  to  Paris  by  Peron.  The 
bird  was  afterwards  exterminated  by  the 
i^ttlers,  much  in  the  same  way  that  the 
Emu  in  Tasmania  was— chiefly  by  being 
run  down  and  caught  by  dogs.  It  is 
reasonable  to  suppo.«e  that  D.  ater  ex- 
tended its  distribution  to  King  Island, 
bein^,  in  fact,  the  insular  form  of  the 
continental  species."  The  paper  concluded 
w'ith  a  suggestion  that  some  of  the  King 
Island  bones  should  be  sent  to  the  Flor- 
ence Museum  for  a  comparison  by  the 
Director  with  the  skeleton  of  D.  ater 
which  was  there. 

The  Cucumber  Herring. 

A  paper  by  Mr.  C.  H.  Harrison,  assist- 
ant secretary  of  the  Northern  Tasmanian 
Fisheries  Board,  was  read  by  Mr.  R.  M. 
Johuston.  I.S.O.  It  was  entitled  "Some 
notes  on  the  propagation  of  the  cucumber 
herring  from  the  captive  fish."  Mr. 
Harrison,  who  has  taken  a  great  deal  of 
interest   in   this   branch  of  science,   was 


successful  in  hatching  a  large  number  oP 
eggs  of  this  interesting  herring,  whicti 
was  at  one  time  plentiful  in  our  Southei  n 
waters,  though  lor  some  years  they  have 
been  extinct.  The  result  of  the  exi)er« 
ment  at  the  Waver  ley  ponds  in  Launce-.- 
ton  clearly  demonstrates  that  this  fish, 
like  the  salmonidse,  can  be  dealt  with. 
and  it  is  to  be  honed  that  not  only  the 
Northern,  but  the  Southern  and  other 
rivers  will  be  stocked. 

Aboriginal  Stone  Axes. 

A  paper  on  a  recent  discovery  of  some 
Tasmanian  aboriginal  stone  axes  on  Tax- 
man Island  by  Mr.  J.  E.  Philp  was  read 
by  the  Secretary  (Mr.  Alex.  Morton).  On 
a  recent  visit "  to  Tasman  Island,  Mr. 
Philo  found,  netr  the  summit,  a  largo 
number  of  chipped  stone  implements, 
clearly  showing  that  at  one  period  the 
now  extinct  aboriginals  of  Ta,smania 
visited  Tpsman  Inland,  whether  in  search 
of  mutton  bird  or  crayfish  it  is  difficult 
to  say;  but  they  must  have  made  use 
of  their  very  rude  canoes,  known  to  have^ 
been  used  bv  them  on  the  East  Coast, 
to  go  from  the  mainland  to  the  adjacent 
island.  It  would  be  intereftfting  to  follow 
this  matter  up,  and  see  if  any 
shell  middens,  as  found  on  the 
mainland,  exist  on  Tasman  Island. 
Professor  Edward  Tylor.  F.R.S..,  ot 
London,  in  a  very  intere.sting  pafer  pub- 
lished in  1893,  entitled  "On  the  Tasman i- 
aus  as  Bepr€«»entatives  of  Palseolithic 
Man,"  wrote:— "The  Tasmanians  up  to 
the  time  of  the  British  colonisation  in 
the  present  century  habitually  used  stone 
implements    shaped  and    edged   by   chip- 

{>ing,  not  ground  or  polished.  These  be- 
ong,  notwithstanding  their  modem  date, 
to  the  order  of  the  very  ancient  palaeo- 
lithic implement*  of  the  Drift  and  Cave 
period^?,  from  which  the  later  imple- 
ments of  the  neolithic  order  are  distin- 
guished bv  greater  form  and  skill  of  iin- 
lah,  and  especially  by  the  presence  of 
grinding  or  polishing.  The  comparison 
of  the  Tasmanian  stone  implement.^' 
wrote  Professor  Tylor,  "with  those  of 
the  ancient  world  impresses  on  us  the 
fact  that  the  nide  modem  savage  was 
content  to  use  a  few  forms  of  implement* 
for  all  purposes  of  cutting,  chopDing.etc. 
these  being  flakes  as  struck  ofif  the  stone, 
and  such  flakes,  or  even  change  fiag- 
ments,  trimmed  and  brought  to  a  cutting 
edge  by  striking  off  chips  along  the  e(ig» 
of  one  surface  only,  whether  comoletely 
or  partly  round.  Such  stones  are  xnown 
to  the  Stone  Age  of  the  old  world.  The 
Tasmanian,  though  using  types  of  imple- 
ment not  unfamilmr  to  palaaolithic  man, 
is  not  known  to  have  attained  to  making: 
any  implement  approaching  the  character- 
istic palffiolilhic  pick,  chipped  into  sym- 


zn 


(metrical  form,  and  edged  and  pointed  by 
chine  taken  in  order  from  both  surfaoes. 
If,  8ay«  Dr.  Tylor,  "it  may  be  taken 
that  the  information  from  Tasmania  is 
•<;oncIusive  in  this  respect,  it  will  appear 
that  the  savages  there,  within  this  oen- 
tiiry  tx>  miserably  erased  from  the  cata- 
logue of  the  haman  race,  were  represen- 
tatives of  Stone  Age  development,  a  stage 
lower  than  that  of  the  Quartemary 
period." 

At  the  request  of  the  secretary.  Dr. 
Noetling,  who  is  an  anthority  on  the 
8tone  Age,  spoke  on  the  subject,  and  said 
he  had  been  greatly  struck  with  the  like- 
ness of  the  Tasmanian  stone  (specimens 
of  which  were  shown  in  a  case)  to  the 
^olithes  of  Europe,  which  were  of  artific- 
ial origin,  and  were  shaped  between  50,000 
and  100,000  years  ago,  when  our  European 
ancestors  weie  in  about  the  'same  state  of 
cuUivation  as  the  Tasmanian  aboriginals 
were.  He  agreed  with  Dr.  Tylor  that 
the  latter  were  in  the  same  state  as  the 
palceolithic  men  of  Europe. 

Schouten  Peninsula. 

The  most  interesting  item  of  the  even- 
ing was  a  lecture  by  Mr.  J.  W.  Beattie, 


beautifully  illustrated  with  50  specially- 
prei>ared  lantern  slides,  on  ''Schouten 
Peninsula:  its  adaptabilities  ss  a  natu- 
ral reserve  for  the  protection  of  the  native 
flora  and  fauna  of  Tasmania."  Mr.  Beat- 
tie's  suggestion  that  this  plaoe  should  be 
reservea  as  a  sort  of  national-park  has 
been  dealt  with  by  the  society  on  severai 
occasions.  At  the  June  meeting  in  19t>ft 
Mr.  J.  F.  Mather  read  a  very  interesting 
paper  on  this  subject,  and  the  proposal 
last  night  met  with  the  warm  approval 
of  the  society.  The  views  embraced  the 
whole  of  the  coast  line  from  Denison 
Canal  to  Freycinet  Peninsula,  and  ^ave 
a  very  realistic  idea  of  what  sort  of  a 
plaoe  the  proposed  reserve  is.  Mr.  Nat 
Oldham  managed  the  lantern  with  his 
usual  skill. 

Mr.  Morton  said  that  Tasmania  was  the 
only  State  which  had  not  a  reserve  for 
the  preservation  of  the  fauna  and  flora. 
It  was  high  time  that  some  steps  should 
be  taken  to  acquire  one,  and  none  better 
could  be  found  than  the  one  propoeed. 

After  a  short  discussion  on  tUe  paper, 
a  cordial  vote  of  thanks  was  passed  in  the 
speakers,  on  the  motion  of  the  chairman. 
after  which  tlie  proceedings  tennin«ated. 
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SEPTEMBER  11  th,  1906. 


THE  NEW  EDUCATION. 

One  of  the  most  interesting  subjects 
discussed  at  the  Royal  Society  for  some 
time  past  was  that  of  "The  New  Educa- 
tion/ on  which  Mr.  J.  A.  Johnson, 
M.A.,  Principal  of  the  Training  College, 
read  a  paper  at  the  meeting  on  September 
11.  There  was  a  fairly  large  attend- 
ance, among  those  present  being  His 
Excellency  the  Governar  (who  pre- 
sided), and  Lady  Edeline  iStrickland, 
accompanied  by  Mr.  Geo.  Browne,  I.S.O., 
Private  Secretary;  the  Minister  of  Edu- 
cation (Hon.  W.  B.  Propsting,  M.L.C.), 
Bishop  Delany.  Messrs.  R.  M.  Johnston, 
I.S.O.,  Q.  £.  Moore,  M.H.A. 

Mr.  J.  A.  Johnson,  M.A.,  who  was  re- 
ceived with  applause,  said 

In  addressing  the  Royal  Society  of  Tas- 
mania on  education  I  am  well  aware 
that,  while  the  subject  must  be  of  vast 
interest  to  all  the  members,  many  of  the 
technicalities  of  the  art  and  science  of 
teaching  which  I  shall  touch  upon  will 
appeal  only  to  those  actively  engaged  in 
the  work  of  teaching.  Still,  any  aspect 
of  this  subject  must  find  a  response  in 
the  minds  of  all  those  who  have  the  well- 
being  of  the  State  at  heart;  and,  there- 
fore, I  feel  no  hesitation  in  addressing 
you  on  the  subject  in  which  I  am  myeelf 
most  intensely  interested,  and  to  which 
all  of  you  mufst  have  given  much  tima 
and  earnest  thought. 

The  first  thing  to  be  said  about  the 
term  "new  education  "  is  that  the  views 
current  in  the  present  day  in  regard  to 
education  are  not  new.  but  old— old  as 
Plato;  new  in  the  sense,  perhaps,  that 
the  world's  thought  about  the  meaning 
{\nd  scoDe  of  education  is  being  cast  in 
the  mould  of  these  later  days,  and  shaped 
again  to  new  i?»sue9  and  fairer  ideals. 
The  history  of  education  is  the  record 
of  a  series  of  failures;  the  next  genera- 
tion will  Quietly  brush  aside  the  dust 
raised  by  the  complacent  reformers  of  to- 
day. But  need  we  be  discouraged  when 
we  view  the  small  results  of  past  effort  as 
they  appear,  magnified  by  the  powerful 
lenses  of  time  and  space?  No;  let  us 
rejoice,  rather,  that  our  little  systems 
have  their  day,  and  then  cease  to  be — for 
the  words  of  the  poet  about  one  good 
custom  corrupting  tlie  world  are  especi- 
ally true  when  applied  to  the  work  of  the 
educator.  Constant  iteration  will  take 
the  soul  out  of  the  newest  methods,  and 
the  time  will  come  when  it  must  be  neces- 
•arv  to  replace  them  by  newer  and  better. 
•  When  we  look  back  on  the  progress  of 


education  during  the  last  fifty  years,  wo- 
have  much  cause  for  congratulation  audi 
encouragement.  The  time  is  slowly  pasi»- 
ing  away  when  the  reproach  can  be 
brought  against  us,  as  a  race,  that  whilst 
skilled  men  are  required  to  train  our 
horses  it  is  a  matter  of  no  consequence 
to  inquire  into  the  qualifications  of  the 
person  appointed  to  educate  our  children. 
States  are  beginning  to  reeognise  that 
the  teacher  who  works  on  mind  is  as 
responsible  a  person  in  the  Common- 
wealth as  the  physician  who  ministers 
to  the  body;  and  that  no  unlioensed  pnac- 
titioner  should  be  allowed  in  the  one 
sphere  any  more  than  quacks  in  the 
other.  Departments  are  now  less  de- 
partmental, and  more  educational ;  teach, 
ers  are  no  longer  pedagogical  machines, 
but  are  becoming  more  anjd  more  mem- 
bers of  a  learned  profession,  with  the- 
power  of  initiation  and  adaptability.  The 
atmosphere  of  the  school  is  tending 
gradually  to  conformity  with  that  of  a 
well-ordered  home.  The  ascent  of  the 
ladder  of  knowledge  is  as  difficult  as  of 
old;  but  there  is  a  change  in  the  method 
of  reacUing  the  top.  In  the  past,  the 
pupil  was  urged  on  from  below— with  the 
aia  of  a  birch  rod;  now  the  master 
beckons  him  upwards,  and  the  prospect 
towards  which  his  eyes  are  directed  is  so 
serene  and  beatific  that  he  feels  it  glori- 
ous to  ascend.  The  teacher  is  viewed,  not 
as  a  stem  taskmaster,  but  as  an  elder 
brother,  who  is  helping  materially  to 
create  the  best  conditions  for  the  realisa- 
tion of  the  possibilities  of  life. 

(Jontrf»8t  these  ideals  of  primary  ediica- 
tion  with  those  that  have  held  sway  with- 
in the  memory  of  the  present  generation. 
In  Britain,  fifty  years  ago,  a  commission 
was  appointed  to  inquire  into  the  state 
of  primary  education,  then  in  the  hands, 
mosM>.  of  private  teachers.  The  report 
disclo>ed  a  most  discreditable  stftc  of 
things  to  all  concerned.  The  teachers 
were  not  only  untrained,  but  also  un- 
educated :  the  ranks  of  the  profession — if 
prote^'iion  it  could  be  called — were  rc- 
cruit-ed  from  all  the  failui*es  in  other 
paths  of  life,  cripples  and  consumptives 
not  being  excluded.  Many  teachers,  weak 
with  the  decrepitude  of  age,  dragged  out 
a  miserable  and  hopeless  existence,  racked 
by  the  noise  of  pupils  who  learned 
nothing,  to  whom  they  were  able  to  im- 
part nothing.  To  such  teachers  was  the 
education  of  nearly  a  third  of  the  chil- 
dren of  England  entrusted.  In  1861,  a 
new  era  was  introduced  by  the  revised 
code  of  Robert  I^we,  afterwards  Lord 
Sherbrooke.     "Payment    by    reeniita"   be- 
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cpme  the  ruling?  principle,  and  as  a 
natural  consequence  H.M.  Inspector 
played  an  impoi'tant  part  in  directing  the 
■education  of  the  schools.  The  grant  for 
the  backward  child  had  to  be  earned; 
the  slow  boy  could  not  be  neglected  .for 
the  sake  of  his  more  brilliant  classmate; 
the  teacher  bec-ame  the  slave  of  the 
mana^rs,  a  mere  grant-earning  machine. 
As  far  as  real  education  is  concerned, 
education  as  we  understand  the  term, 
this  system  failed  to  produce  the  results 
claimed  by  its  advocates.  It  created  a 
new  word,  cram — a  word  that  stands  for 
the  negation  of  all  real  mental  training. 
Mr.  Lowe  and  his  colleagues  worked  for 
ten  years,  firmly  convinced  that  there  is 
no  huch  thing  as  a  science  of  education. 
Under  a  regime  of  mechanical  examina- 
tions  there  settled  down  on  the  elemen- 
tary school  a  monotonous  and  lifeless 
uniformity.  A  subject  that  could  not  be 
examined,  and  attainment  in  which  could 
not  be  tabulated  in  examination  tab!<»s, 
was  untie  to  be  included  in  the  school 
curriculum.  It  is  astonishing  with  what 
ptrsistency  the  low  ideals  of  the  pernici- 
ous "p:»y"rapnt-by-r©sults*'  sj-stem  have 
(k)iainnted  primary  education  during  the 
Inst  forty  years.  The  worst  product  of 
it  is  the  10'D-i>er-cent.  teacher,  the  man 
wliofe  horizon  is  bounded  by  examiners* 
lads,  and  who,  by  a  wise  procee.-*  of 
oiimination,  manages  to  anticipate  an 
inspe<:tor*s   questions. 

Another  step  in  advance  was  made  by 
the  committee  on  education  set  up  in 
1H71.  Huxley  was  a  meml>er  of  it,  and 
his  presence  was  a  sure  indication  that 
no  effort  would  be  spared  to  break  away 
fiom  the  traditions  of  the  \n\st.  He  saw 
tiii^t  the  exi*^•ting  forms  of  education  were 
the  mere  survivals  of  the  needs  of  past 
ii.;cw,  and  that  it  was  the  duty  of  the 
committee  to  make  provision  in  the 
'chool  for  modern  m&des  of  thought. 
Hence,  Huxley  moved  for  the  formation 
(jf  e-L'ienee  and  art  classes  in  connection 
with  public  and  elementary  schools.  In 
his  addre^as  he  put  forward  a  strong  plea 
for  the  introduction  of  Ic  i?ons  in  physi- 
cs'  science.  "The  country  could  not  ^K)&- 
Hibly  commit  a  greater  error  than  in 
o^(aS.i**lniiK  schools  in  which  the  direct 
r')plicationB  of  science  and  art  were 
traight  before  those  who  entered  the 
r'.isscs  wore  grounded  in  the  principles 
of  physical  science.'*  He  himself  showed 
the  way  by  establishing  in  his  regular 
(•Irti-ses  a  system  of  science  teAching, 
b^s?d  upon  laboratory  work  by  the 
pupils.  "It  involved  the  verification  of 
eviM-y  fact  by  ej)oh  student,  and  was  a 
training  in  scientific  method,  even  more 
thon  in  scientific  fact."  There  succeeded 
i>n  a-^e  of  activity  in  the  direction  indi- 
cated, Lhe  new  education  of  the  day  being 
hcreldc'd  by  the  publication  of  a  series 
«'    KoiencD  primers  for  schools;   but     the 


promoters  forgot  again  the  fact  that  the 
emphasis  in  education  must  be  laid  on 
the  teacher,  and  not  on  schemes  and 
regulations  and  text-books.  The  memoriz- 
ing of  the  generalisations  of  these  text- 
books was  substituted  m  the  schools  for 
training  in  scientific  method,  as  initiated 
by  Huxley. 

In  these  colonies  we  have  passed 
through  phases  of  a  similar  chai^cter. 
The  untrained  and  uneducated  teacher 
has  been  a  barrier  across  the  path  of  re- 
form; the  examination  fiend  has  held  us 
tight  in  his  inexorable  grip;  we  have 
substituted  a  semblance  of  knowledge, 
scientific  and  literary,  for  the  r^lity  of 
knowledge  itself.  I<ow  we  are  pai»sing 
through  a  transition  stage;  and  we 
modestly  indicate  our  a.spirations  by 
using  such  epitliets  as  "real,"  "new.'' 
Theie  can  be  little  doubt  that  our 
primary  schools  are  receiving  a  baptism 
of  fire;  and  the  changes  taking  place  in 
the  foundation  stages  must  affect  the 
secondary  schools  and  the  universities. 

It  is  within  the  scope  of  this  paper  to 
discuss  only  the  aspect  of  this  move- 
ment as  it  bears  upon  primary  work.  In 
paussing,  however,  we  may  note  the 
gradual  changes  taking  place  in  the 
ideals  of  University  education — changes 
tending  in  the  direction  of  making  these 
institutions  c-ount  for  more  in  national 
well-being.  Public  opinion  first  called 
into  being  the  University  extension 
movement;  and  the  same  force  com- 
pelled the  recognition  of  '  provi- 
sion for  the  higher  education  of 
women.  These  movements,  together 
with  the  establishment  of  Univer- 
sity colleges,  with  curricula  suited  to 
modern  requirements,  have  had  a  most 
vital  higuili evince  in  the  furtherance  of 
our  national  ideals  of  education.  The  es- 
tablishment of  technical  schools  has  de- 
veloped the  ideas  of  all-round  education 
in  another  direction;  and  not  only  so,  but 
has  influenced  to  an  ai)pr€eiable  extent 
primary  instruction.  The  cry  of  these 
.schools  has  been  that  their  progress  is 
linmpered  by  the  bookish  nature  of  the 
elementary  work;  that  in  some  subjects, 
drawing  especially,  the  instruction  is 
most  inadequate,  and  that  training  in 
manual  aptitudes  has  been  almost  entire- 
ly neglected.  The  nece-.,-;ity  lor  co-a-rdina- 
tion  of  work  in  these  several  stages  de- 
roandis  a  central  controlling  authority, 
for  without  it  the  several  grades  are  like- 
ly to  work  on  independent  lines;  each  class 
of  schools  indifferent  to  the  needs  of  tho.«a 
immediately  above  or  below.  Secondary 
education  left  to  the  chance  of  private 
enterprise,  and  technical  8chools,working 
according  to  the  whims  of  successive 
maiiagers,  must  implv  conditions  inimical 
to  any  system  of  educational  co-ordina- 
tion. The  pupil  ought  to  pass  as  easily 
from   primary    to   secondary   school,   and 
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from  the  latter  to  the  XJniverBity,  as  he 
does  from  pne  claas  to  another  under  a 
system  of  absolute  freedom  of  classilioa- 
tion. 

The  movement  in  the  laet  fifteen  years 
towards  the  betterment  ot  oonditiona  of 
education  during  the  years  of  plasticity 
has  centred  round  the  teacher  himselt. 
J£very  effort  is  being  made  to  make  him 
elhcient,  and,  given  such  eificiency,  all 
minor  details  of  school  organisation  and 
management  m*ay  well  be  left  to 'his 
judgment.  Dr.  butler,  noting  the  eflFect 
oi  training  on  the  primary  school  teAch- 
eih  of  America, 'and  comparing  the  tone 
oi  the  schools  under  such  men  with  that 
of  secondary  schools  taught  by  untrained 
men,  boldly  asserts: — "Perhaps  no 
secondary  school  or  college  in  America 
can  show  teaching  to  compare,  in  mastery 
ot  scientific  method  and  in  technical  f-kill, 
with  the  best  teaching  to  be  b>een  in  many 
of  the  public  elementary  schools,  parti- 
cularly in  the  Wesiern  States.  In  con- 
sequence oi  this,  we  may  safely  assume 
that  pupils  fresh  from  tne  vigorous,  in- 
rel'ectuttl,  and  moral  growth  of  a  well- 
conducted  elementary  scnool  will  turn 
aside  with  disgust  Irom  the  machine 
mcrthods  and  dull,  uninspiring  clasii-exer- 
cip€S  ot  our  average  academy.  The  new 
oducatiouai  lile-blood  is  flowing  most 
freely  and  vigorously  in  the  veins  of  the 
elementary  twicher.'  What,  we  ask,  is 
the  ejssenlial  eJement  .of  such  training? 
'the  teacher  is  primarily  pealing  with 
mental  proeeaseus  and  mental  growth; 
hence  it  is  el*^?ential  that  all  his  train- 
ing hhould  be  ba%sed  on  accurate  know- 
ledge of  the  nature  of  such  mental  pro- 
ceai^es — in  other  words,  his  training  must 
be  grounded  in  psychology.  I.s  rea>ding, 
writing  and  arithmetic  the  objective  of 
the  schoolroom F  No;  if  u  wei^e  so,  any- 
body could  take  a  book  in  hand  and  hear 
Itsfons.  But  when  we  consider  that  the 
mastei's  businehs  is  to  train  heads  to 
think  accurately,  hearts  to  feel  sympa- 
thetically, and  hands  to  do  what  is  right, 
the  ditiiculties  of  his  work  become  appar- 
ent, it  i.s  one  of  the  most  pleading  fea- 
tures of  the  recent  advance  in  method 
that  psychology,  hitherto  a  battle-ground 
for  the  warring  theories  of  useless  philo- 
r-ophiew,  has  become  the  most  intensely 
interesting  of  all  practical  sciences  in  its 
application  to  the  theory  and  practice  of 
education.  No  teacher  worthy  the  name 
can  now  neglect  the  studv  of  such  books 
as  Lloyd  Morgan's  "Psychology  for 
Isflchers,"  James's  ''Talks  to  Teachers,  " 
and  John  Adams'  "Herbartian  Psychol- 
ogy."  The  study  of  the  science  of  psy- 
<hology  has  taught  teiachers  to  lay  the 
emphasis  on  the  development  of  the 
pupil  and  not  on  the  learning  of  sub- 
jtcts.  In  the  words  of  Adams,  the  master 
needs  to  know  more  about  John  than 
about  Latin.  As  woon  as  tea^.-hers  begin 
to  examine  their  work  from  the  point  of 


view  of  pnychological  method,  they  lose 
faith  in  the  formalisms  of  tradition.  No- 
ocesity  forces  the  duty  upon  them  of 
adapting  themselves  to  all  the  various 
aptitudes  of  the  individual  pupils  in  their 
classes.  In  other  words,  they  are  led  to 
think  not  only  of  a  class  of  children,  but 
also  of  individual  children,  diverse  in 
disposition,  in  aspiration,  in  attainment, 
in  mental  capabilitieis.  The  problem  net 
before  the  teacher  in  ihis  view  of  educa- 
tion is  not  at  all  an  easy   one  to  solve. 

Under  such  a  view  as  this  can  a  school- 
ma£»tor's  work  be  mean,  cramping,  nar- 
rowing? Is  it  not  rather  the  most  diffi- 
cult, the  most  broadening,  the  most  up- 
lifting work  a  man  can  engage  in.^  An 
archbishop  was  onje  asked,  ">Vhat  kind 
of  a  man  is  Bdward  Thring?"  The  arch- 
bishop was  about  to  poke  the  fire.  He 
pause-d,  and,  holding  out  the  poker,  said, 
"Why,  he  was  this  kind  of  a  man.  If 
he  were  poking  a  firo,  he  would  make  you 
btlieve  that  the  one  thing  worth  living 
for  was  to  know  how  to  poke  a  fire  pro- 
perly \"  Itead  the  life  of  the  great 
master  of  Uppingham,  and  it  leaves  this 
impression  on  the  leader  that  there  is 
one  supreme  thing  to  (Jo  in  the  world, 
namely,  the  management  and  training  of 
boys.  Such  work  requires  all  the  energy 
and  enthusiasm  of  the  best  mtu;  it  re- 
quires nothing  short  of  the  devotion  of 
cne'h  whole  manhood.  There  is  nothing 
small,  nothing  nan-owing  in  it.  Thc«c 
who  speak  of  the  narrowness  of  the 
schoolmaster's  work  have  never  been  true 
teachers,  have  never  seen  such  at  woik; 
they  have  never  known  the  divine«  en- 
thusiasm that  glows  in  the  minds  of 
tho:*e  who  Ure  shaping  the  life  and  the 
character  of  a  nation's  youth.  Thring's 
leading  principle  wed  that  the  <lulle*^t 
and  most  uninteresting  boy  was  as  pre- 
cious in  his  eyes  as  the  most  brilliant. 
"Give  every  boy  due  attention,"  said  Hu«- 
kin,  "but  spend  most  time  on  the-  l^ri  - 
liant  one's."  Edward  Thring  would  pr.j- 
hvably  rever^-o  that.  At  Kton  he  had  seen 
boys"  massed  in  large  cla'-se.s,  and  all  t!io 
teaching  directed  towards  the  biillirwit 
ones  intended  for  the  honours  t.f  viio 
University.  This  struck  him  as  the  great- 
est d<*iect  of  the  .school.  Small  da— i^s 
for  the  teacher,  and  not  more  than  oO 
boys  under  the  care  of  one  mastor  in  a 
boardmg-house,  were  two  ot  the  principlt^s 
he  carried  out  with  iron  det€rminati'>n. 
To  be  successful ,  each  cla««-master  and 
each  houFe-mas-ter  must  individualize. 
Boys  must  be  taken  as  units,  each  with 
his  separate  distinctive  life:  not  in 
masses  as  part^  of  a  greiat  educational 
machine.  One  of  his  maxims  w^as:  "The 
teacher  deals  with  latent  powers;  he  does 
not  hammer  in  a  given  task." 

Under  one  aspect  a  teacher's  work  is 
visible,  and  capable  of  some  degree  of 
classification;    under     the     psychologicaJ 
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view  it  is  unseen  and  incapable  of  estima- 
tion, but  none  the  less  r^^al  and  lasting. 
Tor  the  schools  a  certain  definite  sylla- 
bus of  work  i^  prescribed;  each  year's 
course  is  limited  by  a  "thus-far-and-no- 
leas"  mandate;  an  examination  gauges 
the  quantity  of  information  assimilated 
by  the  learner  from  the  year's  instruc- 
tion, and  there  the  matter  seems  to  end. 
But  thi«  course  of  instruction  may  be  pur- 
sued year  after  year  without,  at  the  same 
time,  doing  much  to  build  up  the  mental 
faculties,  without  due  guidance  of  the 
emotional  capacities,  and  even  without 
any  proper  regulation  of  the  active  pjw- 
erd.  But  this  training  and  this  (ruidaace 
and  this  regulation  is,  after  ail,  real 
education,  tl^e  result  of  which  can  be 
measured  by  no  scale  of  graduated  per- 
centages. Tne  true  teacher  is  he  who,  in 
the  course  of  imparting  the  knowicMige 
proscribed,  always  keeps  steadily  in  view 
rhe  latter  ideal  of  nis  work,  aamoly, 
education  as  a  means  of  perfecting  mental 
growth  and  development.  This  is  the  side 
on  which  the  Greeks  of  Plato's  day  laid 
most  stress;  it  is  the  side  the  utilitarian 
of  these  modern  da}^  is  in  •  danger  of 
neglecting.  Amongst 'the  youth  of  Athens 
the  end  of  physical  tnaining  was  the  per- 
fection of  manly  beauty  and  the  jireser- 
vation  of  bodily  health;  so  the  object  of 
mental  training  was  knowled^  for  its 
own  sake,  and  for  the  discipline  of  the 
mental  powers  In  this  hurrying  age  we 
Keem  in  danger  of  mistaking  tbe  means 
for  the  end.  Athletics  is  made  an  end 
in  itself :  to  many  the  settled  business  of 
life,  to  others  the  one  absorbing  topic  of 
convereation.  In  the  mentaj  department 
we  have  taken  up  the  same  false  attitude. 
Fact  crowds  upon  fact  in  chaotic  disor- 
der. Time  is  precious  and  the  best 
teacher  is  he  who  can  impart  the  great- 
est amount  in  the  shoi-test  time,  no  mat- 
ter how  the  organism  fares  in  the  hur- 
Tie<l  process  of  packing.  The  education  of 
thinking,  feeling,  and  acting  powers  is 
kept  in  the  background  to  give  place  to 
tangible  and  showy  results.  The  "know 
thyjielf"  of  Socrates  was  the  kejTiote  of 
the  ancient  system;  "know  the  examiner," 
has  come  to  the  front  in  a  generation 
given  up  to  competitive   examinations. 

Notwithst ending  these  aispects  of  mo- 
dern school  life,  there  is  much  evidence 
that  the  stage  of  emancipation  for  the 
teacher  is  close  at  hand.  The  days  have 
gono  by  when  the  charge  can  oe  l»id 
against  schoolmasters  that,  while  the 
blacksmith  may  be  deep  in  iron,  and  the 
shoemaker  in  leather,  he  alone  of  those 
who  deal  with  mind  is  content  to  be  ig- 
norant of  mind.  The  principles  of  psjch- 
ology  are  permeating  the  whole  ppooes3 
of  his  work,  and  influencing  his  methods 
in  many  impoi-tant  directions.  It  may 
still  be  argued: — Yes,  the  teachers  know 
8omething  of  the  groundwork  of  the  sci- 
ence of  education,  but  is  it   possible   to 


make  any  use  of  this  knowledge  in  the 
practical  daily  routine  of  the  school- 
room? To  those  who  are  alive  to  the 
nature  of  recent  changes  in  method  and 
alteration  in  the  point  of  objective  ia 
educational  effort  the  anawer  ia  plaia. 
Given  increased  skill,  due  to  years  of 
efficient  trainin<«(,  and  certain  freedom  in 
classification  of  pupils  and  arrangement 
of  work,  and  marked  changes  are  at  once 
apparent  in  the  buoyancy  and  general 
tone  of  the  classrooms.  Let  us  take  one 
example.  Becently.  in  New  Zealand,  the 
incubus  of  a  rigid  individual  examina- 
tion of  pupils  has  been  dispensed  with. 
One  result  is.  that  inspectors  have  been 
relieved  from  the  labour  of  much  me- 
chanical drudgery,  and  are  able  to  give 
mQre  time  to  assisting  teacherB  in  their 
methods.  Then  the  teachers  also,  feeling 
themselves  trusted,  and  given  more  re- 
sponsibility than  under  the  old  regime^ 
have  responded  with  vigorous  confidence. 
Reading  between  the  lines  of  recent  in- 
spectors' reports  we  may  summarise  the 
results  from  the  teachers'  point  of  view 
as  follows: — "Relieved  from  the  respon- 
sibility and  the  overburdening  anxiety 
of  an  impending  examination,  they  move 
in  a  lighter  and  freer  atmosphere,  and 
are  able  to  turn  from  the  oonsi deration 
of  the  necessity  of  getting  their  taJe  of 
bricks  completed  to  that  of  the  quoetion 
how  the  lessons  shall  be  laid  berore  the 
children  most  effectively.  They  are  more 
at  liberty  to  study  methods,  and  can 
make  it  their  aim,  not  so  much  to  enfiure 
that  a  certain  amount  of  knowledge  shall 
be  gained  as  that  the  instruction  shall  be 
^ven  in  the  manner  most  conducive  to 
it.s  due  assimilation."  In  other  words, 
the  teacher  can  rise  above  the  drud^ry 
of  imparting  information,  and  can  make 
a  brave  attempt  to  overtake  the  higher 
part  of  his  woik— the  quickening  of  the 
intellect,  the  purifying  of  the  emotionff, 
and  the  gruidanco  of  the  nobler  will. 

Fortunately  for  the  methods  of  the 
schoolroom  the  old  faculty-psychology  is 
now  practically  dead.  This  psychology 
pi-oduced  such  phrases  as  "training  the 
recfcon,"  "cultivating  the  memory,'* 
"strengthening  the  imagination";  as  if 
the  mind  consisted  of  separate  compart- 
ments, each  requiring  a  separate  oour.Ne 
of  treatment.  What  was  merely  a  logical 
analysis  was  exalted  into  a  real  one. 
Profecjsor  Pindlay  indicates,  the  darken- 
ing of  knowledge  that  took  place  under 
the  disguise  of  such  psychology  'applied 
to  education: — "Milions  of  children  have 
been  set  to  learn  spelling  lists,  because^ 
among  other  grounds,  this  delightful  em- 
ployment will  train  the  memory.  Now, 
the  most  that  can  be  said  by  a  faculty- 
P'?ychologist  is  that,  by  this  exercise,  the 
child  will  gain  a  faculty  for  acquiring 
similar  lists  of  words  hereafter,  but  he 
will  gain   no   general    faculty  for   recol- 
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lectins  other  muttexB."  The  Herbartian, 
with  his  theory  of  apperception,  has  put 
a  new  aspect  on  the  work  of  'the  psych- 
olfi^ist,  as  it  bears  upon  the  art  of  teach- 
ing. He  has  changea  the  methods  of  the 
teaching  of  science.  The  special  work 
of  scieiK'O  teaching,  as  far  as  the  primary 
school  is  ccnoerned,  is  to  train  the  power 
of  obaervation.  and  to  injure  care  and 
accuracy  iu  all  measnremente  and  calcu- 
latioqM.  To  gain  any  advantage  from 
such  study,  the  learner  must  be  placed 
niore  or  leas  in  the  position  of  a  discov- 
erer. Accumnlation  of  facets  will  not 
help  him  to  gain  the  scientific  spirit,  any 
more  than  the  memorising  of  mere  voc- 
ables will  give  him  a  good  memory.  The 
psychologist  showJ%  that  the  teacher  who 
is  most  suooessfnl  in  storing  the  child's 
mind  with  the  greatest  amount  of  infor- 
mation is  also  the  most  saioceesful  in 
removing  any  necessity  for  the  child  to 
think  for  himself.  So,  very  careful  atten- 
tion  and  supervision  must  be  given  by 
the  science  teacher  to  train  the  pupil  in 
accuracy,  and  in  scientific  method;  not 
to  demand  the  "getting  up"  of  pages  of 
book  work. 

To  sum  up  the  results  of  modern  re- 
form as  far  as  the  teaching  is  concerned 
it  may  be  said  that  the  aim  now  is  rather 
educational  than  disciplinary.  Children 
are  to  be  taught  to  seek  knowledge,  to 
hunger  and  thirst  after  the  unknown.. 
The  teacher  is  the  guide  who  leads  the 
way  to  the  springs  and  groves  of  Parmua- 
8U8.  Character  and  development  of  life 
become  the  goal  of  effort ;  not  the  inspec- 
tor's percenta^pe  table  and  the  examiner's 
coloured  pencil.  We  are  seeking  to  avoid 
what  Sir  Oliver  Lodge  has  characterised 
as  the  most  soul-distressing  product  of 
the  8cho9le— the  converting  "of  an  intelli^ 
gent  or  inquiring  child  into  a  dull  and 
satiated  profeesional  schoolboy  or  school- 
girl." Perhaps  the  most  encouraging 
sign  of  the  times  is  the  evident  desire  on 
the  part  of  progressive  Nations  and 
States  to  cease  to  belittle  and  hinder  the 
men  and  women  w^ho  are  charged  with 
the  training  of  their  children. 

So  far,  much  has  been  said  about  the 
teacher  and  his  art;  let  us  not  forget 
the  child  and  his  aptitudes.  A  gi-eat  deal 
is  written  in  these  days  about  child- 
study— much  that  is  very  ridiculous  and 
very  useless.  But  the  movement  has 
done  some  good  in  leading  the  teacher 
to  see  tht  his  methods  ought  to  seek  and 
]ise  the  natural  impulses  of  the  restlet^s 
little  atoms  in  front  of  him.  Bow  ob- 
wvant  children  are!  how  inquisHive! 
What  wonderful  po iters  of  reasoning  they 
possess  at  timee!  And  their  very  mis- 
takes —  what  are  they  but  windows 
larough  which  we  may  peep  into  the 
working  of  their  title  minds?  Then,  how 
*«^   it   is  to    n^anage  children,   if   only 


they  are  kept  busy.  Teadiere  who  make 
use  of  thie  characteristic — teachers  wh.0 
show  much  skill  in  the  invention  an4 
organisation  of  "bnsy-work"  have  no  diffi- 
culty in  maintaining  discipline.  Young 
children,  on  first  entering  our  schools, 
exhibit  these  powers,  if  they  cnnie  fvoux 
homes  where  they  have  reoelved  due  en* 
couragemect  from  their  parents.  The 
wise  infant-mistress  will  not  repress  any 
spontaneity  of  the  kind;  she  will  skil- 
fully  make  use  of  it.  And  what  ques- 
tions your  little  tots  of  four  and  five 
will  ask?  "Where  is  the  wind  whso  it 
doee  not  blow?"  asked  a  little  feUow 
who  could  scarcely  lisp  the  words  he  was 
using.  And,  a^ain,  when  a  severe  rain 
storm  was  at  its  height:  "Mother,  has 
Qod  turned  on  all  the  taps  to-day?" 
"What  is  a  policeman  for?''  asked  the 
same  child  when  walking  down  the  street 
w^v  his  gratndmother,  noting  the  dis- 
tinctive uniform.  Among  other  things,  he 
ivas  told  that  his  office  was  to  keep  psople 
good  A  few  days  after  he  was  b^ing 
taken  to  a  house  to  meet  other  children, 
and  he  was  impressed  with  the  neoeasitv 
of  correct  behaviour:  "Yes,  grandma, 
he  said,  "I  will  be  sood;  I  will  be  as 
good  a6  a  policeman.  He  had  logically 
reasoned  that  a  man  -wl^f  kept  people 
"good"  ouffht  to  be  a  model  of  perfec- 
tion himself! 

Child-study  has  shown  the  value  of  such 
aptitudee  and  powers,  and  educationists 
do  not  fail  to  take  tne  child  along  the 
path  of  least  resistance.  A  happy  com* 
oination  of  Kindergarten  and  Quinoy 
methods  has  led  to  a  revolution  in 
infant-school  teaching.  Froebel's  methods 
had  serious  limitations;  hence  the 
amount  of  mystical  nonsense  that  gather- 
ed round  the  "gifts."  But  the  modern 
adaptation  is  a  tran-sformation  of  the 
old,  due  partly  to  Colonel  Parker,  but 
mostly  to  the  divine  vitality  of  the  hun- 
dreds of  infant  mitstresses  who  are  quiet- 
ly and  unostentatiously  performing  the 
noblest  work  in  the  profession.  The 
blundttiers  of  the  past  set  immature 
pupil  teachers  to  train  the  infant  classes; 
it  IS  part  of  the  glory  of  the  present  that 
the  best  and  most  sympathetic  women  in 
the  service  are  now  secured  for  this  work. 

Take,  by  way  of  example,  another  apti- 
tude of  the  young  child — the  power  of  ob- 
servation. Will  anyone  deny  that  the 
bookish  work  of  the  past  has  been  a 
potent  means  in  smothering  all  the 
pupil's  proclivities  in  this  direction?  A 
notewortny  feature  of  modern  methods 
of  education  is  the  tendency  to  depart 
from  the  old  book-learning  ideal,  and  to 
cultivate  and  train  on  right  lines  those 
instinctive  powers  of  observation  already 
referred  to.  In  the  past  the  child  has 
been  too  much  of  a  passive  entity.  His 
active  powers  were  exercised  in  crude  at. 
tempts  at   drawing  stiff  inartistic  fornw 
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or     in     placing    yards    of    unintelligible 
figures  on  a  slate  and  then  rubbing  them 
off   again.     He  reduced   marvellous   frac- 
tions   to     uncommon   denominators,  and 
spent  much  time  in  calculating  when  the 
hands  of  a  clock  would  be  together,  while 
inwardly    praying   that    the    said    hands 
would   hurry   on    a  little   faster.     While 
performing  transmutations  on    thousands 
of    pounds    changed    from    one   stock    to 
another,  the  only  objective  reality  he  was 
ever   likelv  to  come  in  contact  with  was 
the  question   of   the  number  of  marbles 
he    oould    buy    for  a    penny.      In    other 
words,    his    faculty    of    seeing    and      his 
faculty  of  interpreting   were  never  exer- 
cised,  but   even     subjected      to     positive 
check,    by   the    school   curriculum.      The 
subjects   under   the  new   order  that  will 
chi  nge  all  this  are  geography  and  nature 
study.       "Geography!"       you       exclaim. 
Vi<»ions  of    names,   of  heights   of   moun- 
tains   and    lengths   of    rivers,    of    capes 
and    bays,    swarm      in     the      bewildered 
brains!       How     we     agonised     to     learn 
the  names  of  all  these,  to  the  accompani- 
ment of   a  birch-rod  1     But   now  we  take 
our  pupils  to  the  top  of  Geography  HiU, 
which  may  be  a  epot  in  their  own   play- 
ground, and  fr^m  that  vantage  point  we 
oommence  our  survey  of  th.is  fair  earth. 
Real    rivers   and    mountains   are   substi- 
tuted for  marks  on  tattered  wall^maps; 
whei-e  it  is  not  possible  to  come  in  con- 
tact with  actualities,  pictures  and  lantern 
views  are  ehown;   models  m  clay  or  P^^f" 
ticine  are  made  in    the  presence  of    the 
( hildren  and  by  the  children.    Geography 
and    Nature   study    combined      and     co- 
ordinated will  prove    in  the  future   the 
means   of    developing    the     observational 
powers   to  an    appreciable   degree.     Bed- 
wav  puts  this  aspect  very  tersely   when 
he%ays:— "The    reading   method    might 
fi'    a  young  man   to   be  a   private  secro- 
tittrv ;    the   discovery    method   fits  him  to 
b  >    the  employer   of    private   secretaries. 
Anything   that    gives   me   self-power     to 
discover  and  acquire  knowledge  is  good; 
anything  that    gives   the     teacher     self- 
knowledge   in  the  place  of  a  reading  ac- 
quaintance   is  equally  good.     There  is  a 
wonderful  strength  that  comes  from  the 
knowledge  of  contact;    it  is  as  solid  gold 
compared    with  paper  tinsel..' 
^  Another  subject  that  has  recently  been 

introduced  into  the  primary  schools  to 
meet  the  needs  of  child  activities  is  hand- 
work. Modelling  in  plastic  substances 
and  in  cardboard,  brushwork  drawing, 
carton-work,  and  woodwork,  are  all  splen- 
did aids  in  directing  the  energies  of  chil- 
dren towards  self-realisation  of  all  the 
bodily  and  mental  powers.  Hand,  eye, 
and  fjrain  are  trained  to  operate  in  one 
f«e  If -acting  unity.  Teachers  find  that  the 
two  hours  every  week  devoted  to  one  or 
other  of  these  forms  of  handwork  are 
really  two  hours  gained  in  buoyancy  and 
mental    reaction    when    the   time    comes 


round  for  the  book-lessons  again.  Then, 
what  a  splendid  training  in  accuracy  and 
care  the  woodwork  exercises  are !  When 
a  boy  tries  to  fit  his  lap-joint  or  his  dove- 
tail he  finds  that  *'near  enou^"  is  a 
bad  maxim  to  work  upon.  '^Ve  don't 
send  our  girls  to  school  to  learn  cooking, ' 
you  say.  No,  perhaps  not;  but  you  would 
like  them  to  be  clean  and  orderly,  and 
trained  in  all  those  habits?  that  tend  to 
make  home  sweet,  and  life  enjoyable. 
There  is  another  aspect  of  thee»  innova- 
tions, an  aspect  that  only  teachers  will 
notice.  In  school-life,  sport  often  helps 
a  dull  boy  to  retain  his  self-respect 
among  his  companions.  So  w^th  hand- 
work. The  boy  at  the  foot  of  the  class 
maj'  be  easily  first  at  the  bench.  To 
the  boy,  one  first  is  as  good  as  another. 
In  the  past,  effort  has  been  directed  too 
much  to  the  training  of  head -workers 
only;  handwork  is  making  8chool-lif« 
endurable  to  those  who  can  never  be 
head-workers.  Further,  if  a  boy  is  to  be 
a  doctor  or  a  lawyer,  does  he  not  reqmre 
a  sound  guidance  in  careful  accuracy' 
Surely,  as  much  as,  if  not  more  than,  the 
mechanic  needs.  The  training  in  school- 
life  should  be  general  and  not  special; 
in  growing  children  we  must  guard 
against  over-specialisation,  for  it  may 
mean  interference  with  the  natural 
order  of  development.  Teachers  fino 
that  handwork  is  resulting  in  habits  « 
inquiry  on  the  part  of  their  pupils,  and 
thus  tends  to  make  school-life  less  hard, 
less  monotonous,  and  les>i  a  matter  o: 
antagonism.  Such  work  in  our  primary 
schools  will  lead  to  a  much  higher  level 
of  national  intelligence,  and  we  knoff 
that  a  high  average  intelligence  is  the 
only  safeguard  of  a  democracy. 

Time  will  permit  only  a  passing  ref^- 
ence  to  the  efforts  made  to  improve  the 
surroundings  of  the  pupils.  School 
hygiene  has  come  to  stay;  it  demanus 
cloj«  attention  to  all  matters  of  health. 
Lighting,  ventilation,  seating  accommo- 
dation, eye  and  ear-testing,  examination 
of  teeth  come  under  its  searching  eye. 
Nor  can  we  deal  now  with  eesthetio  con 
siderations— the  beautifying  of  the  wall? 
with  works  of  art,  the  orderly  arrange; 
ment  of  flower  plots  to  fill  the  unuteo 
parts  of  the  playground. 

Only  the  fringe  of  this  subject  ha^ 
been  touched  upon.  Enough  htus  been 
said  to  indicate  that  a  great  and  momen- 
tous movement  is  at  work  all  over  th«J 
thinking  world.  Sad  will  be  the  fate 
of  the  Stete  that  does  anything  to  crip- 
ple the  advance  of  education  in  »t^ 
midst,  it  must  drop  to  the  rear  in  the 
march  of  the  nations.  The  best  asset 
any  country  can  possess  is  a  thoughtfuli 
ol>servant,  active,  strong  people.  There 
are  gold  mines  of  wealth  in  our  public 
schools,  knew  we  but  how  to  work  them. 


XIX 


A  uew  era  is  dawning  for  the  teachei', 
4in  era  of  strenxioufi  endeayour  and  tardy 
reco^ltion.  H<e  dreams  of  work  under 
«x)iter  conditions,  both  for  himself  ana 
his  pupil«.  He  hopes  for  schools  that 
will  meet  ail  hygienic  requiremente; 
buildings  and  playgrounds  and  furniture 
all  ministering  to  that  ouiet,  restful. 
«:^thetic  abmosphere  that  should  pervade 
all  his  work.  For  him  the  ^atee  of  art 
have  opened  a  little  way  to  give  a  vision 
-of  the  perfection  that  recedes  for  ever 
and  for  ever  as  he  advances— a  perfection 
to  which  he  aspires,  but  which  he  never 
attains.  Nevertheless,  he  hopes  to  be 
numbered  amongst  the  "high  men"  of 
Browning's  lines — 

*'That  low^  man  seeks  a  little  thing  to  do, 

Sees    it   and   does   it: 
That  high    man,  with  a  great  thing  to 
pursue. 

Dies  ere  he  knows  it." 

Mr.   Clemes     said    that,  as    the  oldest 
teacher  present,  he  would   like  to  say  a 
few   words    on  the   very    able  paper  read 
l>y  Mr   Johnson.    He  remembered  the  sys- 
tem of  primary  education  in  England  50 
years  ago,    referred   to  by   the   lecturer, 
having   been   in   a  private  school   at  the 
time.     They   learned   a  great  deal   more 
in  private  schools  then  than  was  taught 
in  any  of  the  State-schools.    Lowe's  prin- 
ciple of  pa.yment  by  result  made  scarcely 
any  difference  to  the  private  school  teach- 
ing,   but  -wholly   to  •  the     Board-schools, 
which  took  the  place  of  the  National  and 
British  schools,  the  former  conducted  by 
the  Church  of  Enjcland,  while  the  latter 
were  undenominational.      Huxley's   work 
dealt  mainly  with  secondary  schools.  He 
was    in    Switzerland    when    the    techni- 
cal    schools,     borrowed      from      thence, 
Trere    introduced    into    England.      These 
were       used       by       the      manufacturers 
as       a       means       of       improving       the 
technical  skill  of  their  work-people,  which 
was    clean  against  the  idea  of  all     true 
•educationists,  who  desired  to  train,   not 
plumbers  and  cari>enters,  but  the  science 
that   underlav    the   art   that   was   to  be 
learned  m  the  workshop.     Referring  to 
America,  the  speaker  said  that  the  prim- 
ary   school   teachers  there,  especially   in 
the  west,   were  nearly  all  young  women. 
And  a  great  deal  of  the  higher  education 
in  America  was  also  in  the  hands  of  wo- 
men. He  hoped   that  the  training-school 
was  not  going  to  enter  into  competition 
with  the  secondary   schools.       The  time 
had   not    come   to    try    and    cripple    the 
«eoondary  schoolmasters.  (Applause.) 

Dr.  Delany  said  the  drift  of  Mr.  John- 
son's paper  was  quite  in  harmony  with 
what  ne  desired  for  the  education  of  the 
children — that  the  teachers  should  be 
specially  trained,  and  that  thev  should 
«nter  into  the  attitude  of  the  cnild.  The 
formation  of  character,  which  was  one  of 
the  main  elements  of  .the  new  education, 


could  not  be  successfully  carried  out  on 
basis  so  unstable  as  the  emotions,  but  m%»'^ 
be  grounded  on  the  conscience,  an  all- 
important  element  which  was  not  attend- 
ed to  by  the  Greeks.  Mr.  Johnson  had 
made  the  happy  remark  that  the  school 
should  follow  the  home.  An  eminent 
Frenchman  had  said  that  the  school  oouid 
give  instruction,  but  was  powerless  to 
give  education,  which  ooula  only  be  ob- 
tained in  the  home.  If  that  were  true, 
as  he  was  inclined  to  believe  it  was,  it 
was  important  that  the  school  teacher 
should  occupv  the  place  of  parent  to  the 
child,  and  thus  the  continuity  between 
the  home  and  the  school  life  of  the 
child  should  not  be  broken.  (Applause.) 
Mr.  R.  Smith,  headmaster  of  the  Bat- 
tery Point  fitate-schoal,  said  that  his  at- 
tention had  first  been  called  to  the  newer 
developments  in  education  seven  or  eight 
years  ago  by  letters  from  America,  plaoed 
m  his  hands  bv  the  late  Sir  Edward  Brad- 
don,  asking  children  here  to  correspond 
with  children  in  America  on  natural  his- 
tory and  other  subjects.  A  correspon- 
dence thereupon  ensued  between  the  chil- 
dren here  and  there,  which  had  been  of 
great  advantage  to  )x)th  sides,  and  had 
been  the  means  ol  dispelling  a  great  deal 
of  ignorance  about  the  different  countries 
between  which  the  corre»*pandeni"e  "»vas 
conducted.  He  gave  a  striking  illustra- 
tion to  show  the  value  of  a  suggestion  by 
Mr.  Johnson  to  teach  different  subjects- 
mental  and  manual  for  instance — so  as 
to  reach  all  sorts  oi  minds.  One  of  the 
boys  attending  his  school  had  been  com- 
pletely ffiven  up  by  the  teachers  as  utte? 
ly  hopeless  and  incapable  till  the  banO 
was  introduced,  when  he  was  the  very 
first  to  attain  proficiency,  and  from  that 
time  an  entire  change  for  the  better  took 
place  in  his  life.    (Applause.) 

Hon.  Herbert  NicholLs,  M.H.A.,  ex^ 
Minisrtei  of  Education,  said  that  Mr. 
Johnson's  lecture  strudc  him  as  sound- 
ing the  drum  which  was  to  signalise  the 
freedom  of  one  very  much  wronged  indivi- 
dual— the  child  with  a  character.  The 
child  who  could  reason  out  a  problem  of 
Euclid  but  could  not  memoriae  it  had 
been  the  victim  of  previous  systems. 
Henceforth,  he  was  glad  to  know,  that 
the  character  of  the  child  would  he  re- 
cognised as  the  important  thin^  to  be 
studied.  Australian  and  Tasmanian  chil- 
dren aid  not  lack  individuality  and 
originality,  and  if  they  were  allowed  to 
develop  in  their  own  way,  they  would 
have  a  far  more  vigorous  and  intelligent 
community  in  the  niture  than  they  nad 
ever  had  m  the  past.    (Applause.) 

Hon.  W.  B.  Propstingr,  M.L.C.,  Minis- 
ter of  Education,  said  if  Mr.  Johnson's 
paper  enabled  the  bulk  of  the  people  to 
realise  what  the  new  education  meant  a 
great  deal  would  have  been  achieved.  It 
meant  that  in  the  future  children  were 
not  to  be  treated  as  machines  to  carry 


la 


away  as  the  result  of  their  schooling  a 
mase  of  undigostod  informatioiL  of  rerj 
little  iwe,  but  as  intelligent  human  be- 
ings to  be  ffi?en  a  mental  experience, 
which  wonld  enable  them  to  develop  all 
their  faculties,  so  as  to  be  able,  when 
tfaoY  left  school,  to  confront  the  varied 
problems  of  life  m  a  satisfactory  man- 
ner. The  aim  of  the  paper  had  been 
apparently  mistaken  by  Mr.  Clemes.  It 
was  not  an  advocacy  of  the  control  of  the 
whole  of  education  by  the  Government. 
For  his  own  part,  he  would  be  delighted 
Af  the  wh"Ie  of  the  educational  work  of 
the  State  omJd  be  undertaken  by  private 
enterprise,  ao  long  as  it  was  efifeiently 
done.  Pni'ate  enterprise  was  doing,  and 
had  done,  a  very  uirge  and  important 
7art  in  this  and  the  other  States,  but  a 
arge  number  of  parente  could  not  afford 
to  pay  for  a  private  education,  and  eothe 
State  steppea  in,  and  undertook  the  work. 
And  the  State  was  endeavouring  to  see 
that  the  children  were  given  the  very 
best  possible  education  that  oould  be  pro- 
vided. Ten  per  cent.,  perhaps  20  per 
cent.,  of  a  child's  life,  and  that  the  most 
important  period,  was  spent  in  school. 
It  was  handed  over  to  some  master  to 
train,  and  the  State  had  determined  that 
for  so  vitally  important  a  work  the 
teacher  should  be  trained.  That  was  the 
reason  why  they  had  started  the  training 
school,  and  in  Mr.  Johnson,  he  felt  sure, 
they  had  the  right  man  in  the  right 
place.  In  a  democracy  such  as  theirs,  the 
people  governed  the  country,  and  it  was 
therefore  of  the  utmost  importance  that 
the  people  should  be  educated.  This  was 
being  done  by  the  State.  After  relating 
an  anecdote  to  show  the  value  of 
Sloyd  teaching,  Mr.  Propsting  concluded 
bv  thanking  Mr.  Johnson  for  the  very 
able  paper  he  had  read. 

His  £xeellency  aaid  it  was  a  very  great 
pleasure  to  him  to  see  around  him  those 
engaged  in  education  work  in  Tas- 
mania, the  prominent  instructors  in  pri- 
vate schools,  the  prominent  masters  of 
secondary  sohools.two  Ministers  of  Educa^ 
tion,and  other  leaders  of  thought.  He  felt 
the  JRoyal  Society  was  performing  a  useful 
work  in  affording  an  occasion  upon  which 
these  questions  could  be  discussed  in  a 
Fcientinc  light.  The  touchstone  of  Mr. 
Johnpon's  fascinating  paper  might  be 
found,  he  thought,  in  one  of  the  earliest 
remarks  in  it.  tnat  the  new  education  was 


not  new.  One  of  its  principal  characttr- 
jstics  was  the  differentiation  betwsec 
education  and  instruction.  Education 
might  be  divided  into  education  of  the 
attributes  of  the  mind  and  of  the  body. 
Instruction  comprised  every  branch  of> 
leamiue— human  and  divine.  Where  i» 
draw  the  line  between  the  two  had  been 
the  problem  and  the  mystery.  He  remem- 
bered the  first  time  he  was  in  the  Tiis- 
man  Sea  between  New  Zealand  and  Aus- 
tralia. That  was  edncat ion.  Atthattims 
he  had  to  cram  up  a  whole  lot  of  in- 
formation from  books  to  pass  the  matri- 
culation examination  at  Cambridge.  That 
was  instruction.  He  did  not  agree  with 
Mr.  Johnaofu  in  his  analysis  of  the  bearing' 
of  Plato's  views  on  education.  It  was  true 
that  it  was  largely  aimed  at  developing 
the  physical  qualities  of  men  and  women 
as  animals,  and  beauty  for  the  sake  of 
beauty  m  an  essthetic  spirit,  but  the 
founder  of  that  system  of  education  had 
another  thing  in  nis  mind,  and  what  the 
most  earnest  and  puzzled  thinkers  of  Aus- 
tralia had  in  their  mind  now,  the  connec- 
tion between  education  and  the  problem 
how  to  protect  the  Conunonwealth  from 
danger.  After  glancinff  at  later  systems 
of  education,  His  Excellency  went  on  to 
refer  to  the  principle  of  competitive  ex- 
amination, for  which  he  felt  great  con- 
tempt, but  he  did  not  sneer  at  the  ex- 
aminer at  competitive  examinationfl,  wha 
was  a  creature  of  circumstances.  After 
praisins  the  modern  organisation  of  train- 
ing colleges  His  Excellency  touched  on 
one  of  the  drawbacks  of  democratic  go- 
vernment, the  enormous  difficulty  of  get- 
ting rid  of  incomi>etent,  worn-out.  or 
out-of-date  servants.  The  remedy  for 
thin,  in  his  opinion,  was  an  adequate  and 
generous  pension  system  for  school  toactt- 
ers.  After  some  further  remarks,  HIf 
Excellency  proposed  a  hearty  vote  of 
thankiit  to  Mr.  Johnson  for  his  interest- 
ing and  able  paper.     (Loud  applause.) 

In  acknowledging  the  vote,  Mr.  John- 
son corrected  a  misunderstanding  by  Mr. 
Clemes  as  to  the  uee  of  the  word  private 
school  in  England  50  years  ago.  The 
schools  referred  to  by  Mr.  Clemes  were 
not  the  ones  he  had  had  in  his  mind,  bnt 
the  primary  schools,  where  the  children 
of  the  poor  were  educated. 

This  terminated  the  business,  and  the 
meeting  closed. 


OCTOBER,  1906. 

No  meeting  in  October. 


NOVEMBER,  10O6. 

On  November  8th,  Professor  W.  Baldwin  Speneer  lectured  before  the  Society  on 
"The  Auatialinn  Aborigines."  ,  «,   tr   ▼  »  a 

Other  business  waa  postponed,  Including  a  paper  by  Colonel  W.  v,  Legfce,  K.A.* 
on  *'Ben  Lomond  " 


•■'S:ty 


XXI 

^■^OOQOOCOOI 


i^^-dft**" 


CO     04 

o    » 


CO 


^ 


00 


03 

Ik 

I 
I 

5o 


«> 
5 

Co 


5«    « 

^  a    '  "^ 
«  2  =  ^ 

(O      ^      u     t^ 

S  S  S  :2 


8 

a 

08 

'TJ 

, 

ti4 

o 
o 

s 

5 

a 

a 

.a 

m 

a 

^ 

o 

1 

^ 

1 

X 

i 

o 


^  (N  «  O 
oc  I-  O  05 
-.>  t^   Op   oq 


GO 
CO 


s 

-I 
i 


o 

0) 

03 

1 


S 


c: 

s 

cS 

©  • 

I    I 
I    € 


XXll 

O'^OOOOOOW 
i^ecoccocoooo 


■^  "  §  § 


£»     T}<     QQ     04     (M     Oi 


"i^      

§  I 

I         :  :     :  :     :     i     i     :g 

c=  g 

^       I  i  ^        1 

I  I  ^  i  1  i  a  f 

^  -I  i  I  I  K  5  I  i 


1      O  04 

o 

1     « 

1      ^ 

'1 

CM     1> 

>i 

rj«     t^ 

« 

^4 

r^      (M 

"* 

o 

1^ 

ad 

5 

s  1 

08 

' 

•S 

o 

.* 

^ 

g 

^ 

. 

R 

iS 

^ 

e0 

a 

W 

c 
3: 


^ 

'O 

0 

0    1 

Q 

0 

0    f 

"tt 

•^ 

'-    i 

s 

«*» 

^ 

5 

1  J5 

po 

«    : 

kL 

*«-^    I 

<^ 

h) 

Uj 

0 

c^ 

^    : 

Uj 

H 

QS 

&)0 

^ 

g 

0 

Ho 

h-l 

0 

Ed 

s    . 
c 

•♦nJ 

^  ! 

0) 

"K> 

(X4 

Co 

i 

1 

i» 


eS 

*S 

S 


c 


g. 


o 

^ 


9 

J3 


1 

X 
0) 


-4 


■g 


5 
§ 

H5 


Or 


"t5 

a. 


xxm 

^a0OOOOOCDOOCDO<M 
adCOOOOOOOJOOF^F^«-i 


H 

J?;      

I    =  =  =  =  =  =  =  =  =  -N 

n        :^    i     i     :.::•:     -If 
2        :  £     :        J     :     :     :  :  'S  '^ 

S  «  I   «  f   g  ii   S2^.  |o 


o 

^- 

CO 


crt  2  8 


O     fD 

«0 


I  2  i 
i   CO 


Y. 


ciq 

.    o 

o 

& 

:    o 

K 

a 

o 

2     53 

OJ    ^ 

S  ti 

P    o 

^  o 

V    .^ 

O     eS 

C     3 

-S    o 

cS  < 

s 
13 


•1 

S 

s 

a 

C) 

.2 

» 

a 

^ 

V 

S 
3 

&: 

J 

hri 

C 


O 

.2 
*S 

o 

IS 

I 

43 


a 
S 

M 

»        0(5 

•S    - 


5         i 

•is  I- 


ZXIV 


Royal  Society  of  Casmania. 


The  annual  meeting  of  the  Fellows  pi  the  Royal 
Society  of  Tasmania  was  held  on  July  9,  1907.  Mr.  A.  O. 
Webster  presided,  and  there  was  a  fair  attendance.  The 
report  and  balance-sheet  were  presented  by  the  Sec. 
Mr.  Robert  Gould  was  elected  a  Fellow  of  the  society. 

The  Chairman  moved  the  adoption  of  the  report 
and  balance-sheet,  and  stated  that  the  Council  had 
under  consideration  4he  question  of  revising  the  rules^ 
and  a  special  general  meeting  would  be  called  to 
consider  the  recommendations. 

Mr.  Russell  Young  seconded,  and  in  the  discussion 
which  followed  on  the  affairs  of  the  society,  Mr.  E.  L. 
Piesse  suggested  that  more  should  be  spent  on  the 
publishing  of  the  proceedings  of  the  society,  and 
greater  efforts  made  to  secure  new  members. 

The  motion  was  agreed  to. 

There  being  no  other  nominations,  the  retiring 
members  of  Council,  Sir  Elliott  Lewis,  Messrs.  A.  O. 
Webster,  R.  Young,  and  R.  M.  Johnston  were  re- 
elected. 


Stoyal  Society  oi  Dasmania. 


REPORT    ROR    1906. 


Meetings  of  the  Royal  Society  have  been  held  daring 
the  winter  session  for  1906  in  the  months  of  May,  June, 
July,  Augnst,  September,  and  November. 

The  following  papers  were  read  : — 

May  8th — "Some  developments  in  1906-'6  conducive 
to  Tasmania's  Progress." — His  Excellency  the 
Governor. 

June  11th —  "The  Biological  Ancestry  of  Human 
Diseases." — Dr.  Qerard  Smith. 

June  11th  —  "  Democracy  and  Socialism." — Mr.  E.  0. 
Nowell. 

July   11th  —  "  School  Hygiene."— Dr.  Elkington. 

July  11th  —  "  Notes  on  King  Island  and  recent 
Discoveries." — Messrs  Morton  and  Johnston. 

July  11th  — "Geology  of  King  Island."— Mr.  R  M- 
Johnston,  I.S.O. 

August  16th  —  "  Tasmanian  Emu."— Col.  W.  V.  Legge, 
R.A. 

August  15th  —  "  Some  notes  on  the  Propagation  of  the 
Cucumber  Herring."— Mr,  C.  H.  Harrison. 

August  15th  —  "Aboriginal  Stone  Axes."— Mr.  Alex. 
Morton. 

August  15th  —  "  Schouten  Peninsula."  —  Mr.  J.  W. 
Beattie. 

September  10th—  "The  New  Education."— Mr.  J.  A. 
Johnson,  M.A. 

November  8th  —  "  Australian  Aborigines."  —  Professor 
W.  Baldwin  Spencer,  F.R.S. 

CORRESPONDING    MEMBERS. 

Two  new  Corresponding  Members  were  elected  during 
the  year,  Messrs.  W.  Heyn,  and  P.  St.  Michael  Podmore. 

NEW    FELLOWS. 

Ten  new  Fellows  were  elected  and  three  resigned. 

Four  members  of  the  Council,  Messrs.  A.  O.  Webster, 
Russell  Young,  R.  M.  Johnston,  I.S.O.,  and  Sir  Elliott 
Lewis,  retire,  but  are  eligible  for  re-election. 
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AUSTRALIAN  ABORIGINES. 

LECTURE   BY    DR.    KLATSCH. 

A  laige  audience  assembled  on  Janu- 
•xy  2.  1907,  in  the  Royal  Society'*  room 
at  the  Tasmanian  Museum  to  hear  a  lec- 
ture by  Dr.  Herman  Klatsch,  Professor  of 
Human  Anatomy  at  the  University  of 
Heidelberg,  on  the  habits,  customs,  and 
ceremonies  of  the  Australian  natives. 
Mr.  A.  Q.  Webster  presided,  and  amongst 
these  present  was  iJtr.'BeLuiy.  Bishop  €f! 
Laranda. 

At  the  outset  Dr.  Klatsch  explained  the 
object  of  his  visit  to  Australia,  namely, 
to  study  the  skulls  of  the.  aborigines, 
which  Huxley  had  declared  bore  a 
striking  resemblance  to  fossil  skulls 
found  in  Europe.  Huxley's  assertion 
had,  the  Professor  said,  been  absolutely 
confirmed  by '  his  investigations.  In  ad- 
dition to  studying  the  skulls  of  the 
natives,  he  had  sought  to  study  their 
bodies  generally,  and  for  that  purpose 
had  measured  some  three  hundred  of 
them  in  various  parts  of  Australia.  He 
came  to  Austnalia  in  1901.  and  first 
settled  in  Brisbane,  where  he  made  the 
acquaintance  of  Dr.  Roth,  who  placed 
his  neat  oollectioai  of  ekuile  at  hia  die- 
joo9ad.  In  makiuA  his  invesftlRatioins  he 
nad  also  received  great  assistance  from 
the  Qovemments  of  New  South  Wales 
and  Queensland.  The  Government  of 
I  he  latter  State  had  furnished  him  with 
a  vessel  in  which  he  had  circumnavi- 
gated Australia,  Anid  also  made  a  trip  to 
Java. 

The  Professor  then  proceeded  to  speak 
at  some  length  on  the  results  of  his  ex- 
amination of  the  aboriginal  skulls,  and 
pointed  out  in  the  diagrams  projected  on 
a  screen  the  remarkable  prominence 
about  the  eyes,  which  was  a  point  of  re- 
semblance to  the  fossil  skulls  of  the 
earliest  period  found  in  Europe.  He 
then  directed  the  attention  of  the  audi- 
e'hce  to  reproductions  of  photographs  of 
natives  taken  in  various  parts  of  the 
continent.  The  first  group  shown  was 
one  of  Archer  River  natives,  whom  he 
described  as  fine  athletically-built  men, 
and  very  intelligent.  He  found  them, 
he  said,  good  material  for  investigation, 
but  encountered  great  difficulties  at  the 
outset.  He  succeeded,  however,  in  win- 
ning their  confidence  by  performing  an 
operation  on  an  old  woman,  and  thence- 
forward all  was  plain  sailing.  The  mis- 
sionaries living  amongst  the  people  ap- 
peared to  the  professor  to  have  anything 
but  a  pleasant  time  of  it,  and  he  won- 
dered very  much  how  they  continued  to 
live  there.  After  alluding  to  the  fact 
that  polished  stone  implement  were 
rarely  found  in  that  particular  part  of 


Australia,  the     Professor  described     the 
danger  which  he  incurred  in  digging  open 
a  grave  in  order  to  obtain  a  skeleton.  The 
blacks  threatened  to  spear  him;  and  to 
quote  the  professor's  own  words:  "I  left 
tne  place  very  quickly  one  day,  and  since 
fhen  I  have  been  more  careful  whenever 
I  have  opened  a  grave."    The  people  in 
that  part  of  Queensland  were  dyin^  out 
rapidly.    .  They    lived      very    frequently 
with    Chinese,    who    introduced      opium 
among    them,    with    fatal    effects.      The 
itroduction  of  the  drug  was  prohibited 
by  law,  but  the  law  went  for  nothing, 
llie  misBionariee  did  their  best   for   the 
unfortunate   people,     but   had    not      re- 
ceived the  assistance  they  deserved.  The 
natives    inhabiting    the    region     in      the 
vicinity  of  the  Bellender  Ker  Mountains 
were   of   a    superior    type.      They      were 
intelligent    enough,      and    assisted      the 
whites    in    gold-mining.      It    was      quits 
erroneous,    the    Professor    declared,      to 
think   them  incapable  of  working.     The 
facial     characteristics     of    those    people 
strongly  resembled  those  of  the  peoples 
of  the  Northern  Territory,  and  of  NTW. 
Australia;  a  fact  which,  to  his  mind,  in- 
dicated  that   they   had  ,all  «>rung   from 
the   same   primitive  stock.    In   tMs   dis- 
trict Professor  Klatsch  was  successful  in 
obtaining    possession    of     a     mummified 
corpse,  and  the  means  to  which  he  had 
resource    constituted    a    quaint    piece   of 
comedy.      He    went      to    interview      the 
relatives  of  the  departed  with  his  pockets 
full  of  tobaooo,  etc.^,  and  made  an  offer 
for  the  mummy.      The     weed     appealed 
to   the   young   members   of   the     family, 
but   the  mother     strongly     objected     to 
the  whole  proceeding.    However,  material 
prevailed      over    sentimental      considera- 
tions, and  the  professor  obtained  posses- 
sion of  the  mummy.    But  even  then  he 
was  not  out  of  the  wood,  for  next  day 
the  young  peonK  instigated  by  the   im- 
portunate mcther,  demanded  the  return 
of  the  body.    It  was  then  the  professor's 
turn;    he   tlemanded    the   refund    of   the 
tobacco,    and   before     anything     further 
eventuated,  left  the  dialirict. 

Leaving  Queensland,  the  Professor  con- 
tinued his  investigations  in  West  Aus- 
tralia, visiting  Broome  and  Wyndham. 
The  latter  place  was  rathw  notorious, 
and  unfavonrahlv  so.  on  account  of  the 
blacks  in  that  district  having  been  ill- 
!r®*t?**  .**y  *^*  whites.  In  the  words  of 
the  Professor.  Wyndham  was  in  the  stage 
m  which  Tasmania  was  between  1820  and 

^  V  •  4t-****®^  ^^^  ^"  f^^^9  on  there; 
■^horo  there  was  an  enormous  number  of 
blacks,  and  in  consequence  of  the  trouble 
with  the  whites,  it  was  impossible  to 
approach  th^m.  They  regarded  every 
white  man,  if  a  little  better  drwsed  than 
usual,  as  a  policeman,  and  to  them  a 
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policeman  was  a  dangerous  animal.  They 
mad*)  a  distinction  between  a  policeman 
and  an  ordinary  white  man. 

The  Port  Darwin  natives  were  next  the 
subject  of  the  Professor's  observations. 
It  would,  he  said,  be  a  gn^eat  pity  to 
allow  them  to  dde  ont.  Thej  were  able 
to  work,  and  of  them  it  could  be  safely 
said  that  they  had  a  future.  He  con- 
cluded his  very  interesting  account  of  hia 
experiences  by  describing  his  visit  to 
Melville   Island. 

Mr.  Alex.  Morton,  after  alluding  to 
come  of  the  Profeesor'e  theories,  eaid 
that  it  wa6  quite  possible  that  he  would 
return  to  Hobart  again,  and  deliver  his 
l(»cture   in   a  more  popular     form     to  a 


mixed  audience,  and  also  to  school 
children. 

Dr.  Delany  moved  a  vote  of  thanks  to 
the  lecturer.  Theii'e  were  two  points 
on  which  Dr.  Klatsch  had  borne  strong 
testimony;  one  was  the  ill-treatment  of 
the  natives  by  the  whites;  the  other  was 
the  admirable  woik  done  amongst  the 
blaeks  by  the  missionarieB  of  all  denomi- 
nations* 

The  vote  of  thanks  was  carried  by  ac- 
clamation. 

Dr.  Klatsch,  in  returning  thanks,  said 
his  reason  for  desiring  to  deliver  a  popu- 
lar lecture  was  that  he  was  convinced 
that  the  ill-treatment  of  the  natives  was 
in  the  main  the  outcome  of  ignorance. 
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OPENINO   OF   THE   1907   SESSION. 


ABSTRACT    OP    PROOEEDINQ8    APRIL    2Mh,    1907. 


INVBNTIONe     AND     DISCX)VEaiE8 
FOB  THiB  Y<BAR. 


The  opening  meeting  for  session  1907 
of  the  Koy&l  Society  of  Tasmania  was 
held  on  April  29th.  Hie  Ezoellenoy  the 
Governor,  Sir  Qerald  Strickland,  presi- 
dent of  the  societjr,  occupied  the  chair, 
and  was  accompanied  by  the  Lady  Ede- 
line  Strickland,  and  attended  by  Mr. 
Qeorge  Browne,  I.S.O. 

Apologies  were  read  from  the  Mayor, 
Colonel  Legge.  and  Bir.  Bernard  Shaw ; 
also  from  tS&  secretary  (Mr.  Alex.  Mor- 
ton), who,  to  the  regret  of  everytiody,  is 
still  laid  up  with  illness. 

Mr.  B.  M.  Johmston,  the  acting  sec- 
retary, feelingly  alluded  to  Mr.  Mor- 
ton's aibeenoe.  This  was  the  first  ooca- 
sion,  be  said,  on  which.  Mir.  Morton  had 
been  absent  at  the  opening  even- 
ing meeting  of  the  session  for 
twenty-four  years.  Not  only  this 
society,  but  kindred  societies  and  ina^^i- 
tiitions  owed  a  great  deal  to  Mr.  Mor- 
ton's great  enerficy,  skill,  and  noble  self- 
saorifioe.  (Aoplause.)  He  trusted  their 
esteemed  secretary  would  soon  be  restor- 
ed to  health  to  resume  his  noble  work  of 
the  pa0t  24  yeam  for  this  and  other  in- 
stitutions in  the  community.  (Applause.) 

The  Preeident's  Speech. 

The  President,  who  wise  cordially  re- 
oeived  said  *  ^~-* 

Mr.  Vice-Presidcmt,  Ladies,  and  Qentle- 


It  is  usual  to  open  the  annual  session 
of  the  Boyal  Society  of  'Dasmania  by  re- 
viewing topics  of  scientific  interest,  which 
have  deserved  attention  in  the  previous 
twelve  months,  and  to  inquire  now  far 
new  discoveries  in  mechanics,  engineer- 
ing, and  the  arts,  may  have  a  special 
bearing  on  the  future  progress  of  this 
State. 

At  present  the  economic  conditions  of 
Tasmania  are  decidedly  prosperous,  not 
only  on  account  of  good  agricultural  re- 
turns from  wool  and  apples,  but  largely 
on  account  of  the  continued  high  prices 
of  metals.  It  has  been  suggested  that 
the  high  price  for  all  other  metals  neoee- 
sarily  involves  a  corresponding  fall  in 
'  «>    value    of  gold.     Tins    rudimentary 


proposition  requires  (qualification ;  for  ex- 
ample, in  a  country  where  all  the  cur- 
rency is  paper  money,  the  economic  law 
would  not  hold  good. 

Interest-bearing  money  has  been  cur- 
rent within  recent  history,  and  although 
such  issues  are  theoretically  reprehen- 
sible, there  is  evidence  that  a  eystem 
approaching  closely  to  interest-bearing 
paper  money  is  looming  large  in  our  own 
times,  under  the  guise  <rf  sihort-dated 
Treasury  Bills,  and  of  shortdated  notes 
of  railways  or  other  oommercial  under- 
takings with  current  and  established 
credit.  The  London  Oountv  Council  has 
indulged  in  this  form  of  nuance  to  the 
extent  of  some  four  or  five  million  sterl- 
ing»  and  paid  interest  aa  high  as  six  per 
cent. 

It  is  reported  that  already,  for  this 
year,  in  the  United  States,  165$750;000 
dollars  worth  of  short  term  notes  have 
been  placed  with  the  public  at  rates 
varying  from  4|  to  6|  per  cent.  The 
spread  of  this  system  of  finance--and  it 
is  likely  to  last-^acoounts,  probably,  for 
the  inflation  of  all  prices,  mors  thsin  any 
superabundance  of  the  stock  of  gold. 

Moreover,    operations    in    short  dated 
paper  on  a  large  scale  tend  to  show  that 
titles  or  credit  are  taking  the  place  of 
gold,  to  some  extent,  as  the  medium  of 
exchange.    These  short  dated  notes  are, 
in    fact,    for   practical    purposes   almost       I 
equivalent   to  oaah  in  the  settlement  of       | 
bank   balances   involvina   large    tnansac-       , 
tions.      They    are    indulged    in    because       I 
gold  is  scarce,  and  thereby  the  demand       | 
for  gold,  and  for  other  metals,  becomes 
more  eager,   and    steadier;     from    this 
point  of   view  the    new  development   of 
finance  enhances  the  future  prospects  of 
Tasmania's  mining  all  round. 

The  great  increase  in  the  value  of 
iron,  and  of  iron  ores,  is  also  of  good 
promise  to  this  community.  This  rise 
has,  possibly^  come  to  stay,  and  we 
should  lose  no  time  in  opening  up  our 
rich  deposits  of  iron. 

In  the  year  under  review,  there  has 
been  great  practical  advance  in  continu- 
ous processes  for  the  manufaotuie  of 
iron  and  steel,  and  for  the  application  of 
electricity  to  this  object.  An  imfwrtaat 
factor  in  this  genened  rise  in  prices  of 
metals  is  the  great  prosperity  which  the 
leading  civilised  nations  are  enjoying  in 
a  period  of  profound  peace;  as  an  ex- 
ample of  the  connection  between  general 
prosperity,  and  the  demand  for  metals,        ' 
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wonM  mentioii  that,  ia  America  alon«, 
58.000,0001b.  of  copper  is  the  eetimated 
requisition  for  telephone  eztenaion  by 
the  Bell  Telephone  Company  alone.  For 
three  oAoe  iniildingB  in  New  York 
2,450,0001b.  of  copper  are  required  this 
year.  Similar  caoees  operate  to  keep  up 
the  value  of  lead,  xinc,  tin,  and  other 
metals.  The  very  vigoirouB  advance  of 
the  Japanese  adds  to  the  demand  for 
metals.  China  is  also  really  rubbing  her 
eyes,  and  is  almost  awake.  Africa  is 
bein^  civilised  very  rapidly.  South  Amer- 
ica IS  more  and  more  progressive,  and 
is  moving  towards  a  general  adoption  of 
DMtallic  currency,  in  place  of  a  bank- 
note circulation.  Unoer  these  circum- 
stances the  prices  of  metals  are  likely 
to  continue  on  the  upward  grade,  especi- 
ally  if  wages  do  not  alter  appreciably. 

Tasmania  has  not  got  an  agricultural 
college,  but  we  enjoy  great  indirect  ad- 
vantages from  the  training  given  to  Tas- 
manians  at  the  Hawkesbury  OoUe^,  in 
New  South  Wales,  and  in  other  similar 
institutions  on  the  mainland;  the  bene- 
fits conferred  by  such  institutions,  which 
are  most  scientifically  and  practically 
managed,  cannot  be  overrated.  The 
Hawkesbury  College  has  already  been  re- 
cognised as  deserving  of  imitation  by 
Japan  and  South  Africa,  and  similar  col- 
leges are  fast  growimr  up  all  over  the 
world.  King  Viator  Emanuel  has  given 
a  private  estate,  worth  ^£12,000  a  year, 
for  this  work  in  Italy.  Not  only  is 
accurate  knowledge  thus  jdlsseminated, 
but  useful  plants  are  discovered  and  im- 
proved, and,  what  is  more  to  the  point, 
thefie  discoveries  are  ungrudgingly  dis- 
seminated and  exchanged. 

The  greatest  recent  scientific  novelty 
for  the  benefit  of  agriculture  is  the 
successful  extraction  from  the  air  of 
nitrogen  and  nitric  acid,  at  prices  which 
compete,  commercially,  with  the  nitrates 
imported  from  Chili,  as  a  basis  of  arti- 
ficial fertilisers.  In  this  connection  we 
nMor  remember  that  Tasmania  offers  pro- 
mising sources  of  water-power  for  the 
extraction  of  these  nitrates  by  electricity. 

It  has  often  been  a  matter  of  dispute 
whether  birds  do  more  harm  than  good, 
from  the  agricultural  point  of  view;  to 
solve  this  problem,  ana  distinguish  the 
useful  from  the  pernicious  birds,  system- 
Atic  observations  have  been  made  of  the 
contents  of  the  stomaohs  of  various  kinds 
ai  birds.  It  has  thus  been  ascertained 
which  species  live  on  fruit  and  grain, 
and  which  birds  live  on  insect  pests,  at 
diiferent  seasons,  in  America.  In  order 
that  such  observations  should  be  reli- 
able, they  should  be  repeated  in  Tas- 
mania, for  the  protection  of  the  friends 
of  the  orcharaists,  and  to  indicate 
winged  pilferers  that  deserve  extermina- 
tion. 


The  dimensions  of  the  great  transatlsju 
tic  steamers  of  the  (Junard  Oompany 
were  brought  to  your  notioe  last  year.i 
these  great  vessels  are  to  enter  on  regu- 
lar work  this  season,  and  there  is  reason 
to  believe  the  guaranteed  speed  will  be 
largely  exceeded.  These  gigantic  steam- 
ers interest  IVismania,  inasmuch  as  they 
hasten  the  day  when  large  turbine  vessels 
will  be  coming  south  of  the  line,  and 
when  their  owners  will  realise  that  Ho- 
bart  is  the  most  suitable  deep-water  har- 
bour to  be  their  headquarters^  as  a 
centre  of  distribution. 

Mr.  Parsons  has  already  proposed  to 
follow  up  his  success  with  a  turbine  ves- 
sel, for  war  purposes,  of  80,000  horse- 
power, to  achieve  4A  knots  on  a  displace- 
ment of  2,800  tons.  A  German  company 
has  siven  an  order  to  a  Belfast  firm  to 
build  a  steamer  still  larger  than  the 
great  Cunarders. 

The  year  under  review  has  been  re- 
markable for  wonderful  progress  with  in- 
ternal combustion  engines  operated  by  oil 
or  by  gas  made  in  producers  attached 
to  the  engines.  The  small  manufac- 
turer and'  the  agriculturist  finds  these 
handy  prime  motors  to  be  of  great  assist- 
ance  in  starting  new  industries.  New 
factories,  making  gas  and  oil  engines  havs 
been  springing  up  all  over  Qreai  Britain; 
nevertheless,  they  have  been  overcrowded 
with  orders.  Traction  engines  have  late- 
ly been  built,  carrying  enough  oil  and 
cooling  water  for  24  hours'  work.  Port- 
able gas  producer  plants,  with  engines 
on  the  same  frame,  are  making  headway, 
and  traction  engines  on  this  principle 
are  in  oontempUtion. 

The  thermal  efficiencv  of  a  recent  gas 
engine  is  reported  to  nave  reached  42 
per  cent.,  which  contrasts  most  favour- 
ably with  the  10  per  cent,  efficiency  of 
the  rteam  engine. 

A  marine  engine  of  8,500  horse-power, 
to  be  worked  by  producer  sas,  is  under 
consideration,  and  a  battkenip  has  been 
designed  to  be  propelled  by  gas  engines, 
so  as  to  dispense  with  stokers,  runmels,  and 
smoke.  High  aulhorities  have  expressed 
the  opinion  that  gas-driven  turbines  were 
unworkable  on  account  of  the  destruc- 
tively hiffh  temperature  of  operation; 
but  M.  Armengand  and  K.  Lemale.  in 
Prance,  and  Dr.  Stolse,  in  Germany, 
hav§  advanced  the  problem  to  a  practical 
stage.  There  is  now  near  Paris  a  500 
horse-power  gas-driven  turbine  running, 
which  promises  developments  likely  to  be 
most  welcome  in  the  waters  of  the  Der- 
went  and  the  Huon,  where  a  supply  of 
anthracite  is  being  opened  out.  ana  where 
gentlemen  are  eager  to  run  their  own 
yachts,  and  where  everything  that  sim- 
plifies transit  on  the  water  gives  added 
life  to  trade,  and  greater  resources  to 
settlers.  The  gas  turbine  would  reduce 
coal  consumiption  by  one-half  at  least. 
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Meduukical  flight  has  been  pablicLy 
achieved  in  Paru  by  H.  Santos  Dnmont 
and  by  M.  Fillippe.  But  the  honour  of 
being  the  first  to  eolve  this  classical  pro- 
blem of  mechanics  belong  to  the  Wright 
brothers,  of  I>rayton,  m  the  United 
States  of  America.  These  brothers  fol- 
lowed up  diligently  for  years  the  gliding 
experiments  of  Lilenthal,  which  oonsisted 
in  maintaining  ft  balance  aoariiig  down 
a  gentle  declivity  on  a  double-inclined 
pkoie.  The  Wright  brothers  thus  ac- 
quired the  art  of  controlling  their  equili- 
brium on  a  machine  heavier  than  air. 
and,  having  thus  diminished  the  personal 
danger  of  the  experiment,  thev  applied  a 
motor  to  their  aeroplane,  ana  made  six 
recorded  flights,  ranging  from  11  to  2S 
miles.  They  are  mechanioe  by  profession, 
and,  desiring  to  obtain  a  w«ll-deserve«l 
pecuniavy  reward  for  their  labours,  they 
ceased  experiments  as  soon  as  they  bad 
solved  the  steering  problem,  so  aa  to 
evade  the  photograpner  and  o&era  who 
might  inteefere  witn  their  obtaining  pat- 
ents, or  keeping  their  secrete. 

The  American  (Jovernmant  anpeaiv  to 
have  stepped  in,  and  prevented  any  oiler 
of  the  invention  to  some  foreign  power, 
a)  as  to  retain  the  services  of  t£a  Wright 
brothere,  and  their  future  inventions  for 
national  pncpoaee.  The  Wright  brothers 
have  sinoe  constructed  a  lighter  and  more 
powerful  meter,  and  it  is  hoped  that  they 
will-  oompete  for  some  of  the  prises  re* 
osntly  offered  for  the  navigation  oi  the 
air.  The  total  of  these  prises  now  aggre- 
gates, between  £m,(m  and  .£70.000. 

M.  Santos  Dumont  only  flew  OQft.  i4 
22  miles  an  hour,  but  he  has  just  ooub 
pleted  a  new  machine  with  a  100  horse- 
power engine,  and,  if  he  knows  how  to 
keep  his  oalance  a«  well  as  the  Wright 
brorhera,  he  appears  to  have  many  srreat 
prises  within  nis  grasp,  as  it  is  douptful 
whether  the  American  Government  will 
allow  the  Wright  brothers  to  oompete. 

The  latest  victory  over  the  air,  accord- 
ing to  Beuter's  Paris  oor respondent,  is 
operated  by  diminishing  the  pressure 
over  the  curved  surfaces  of  an  aeroplane, 
usinir  rotating  wings  above  it,  ao  that 
conexderable  weufhts  are  supported  in  the 
aj  r  with  little  effort.  There  is  a  feature 
ia  this  development  which  is  speoially 
interesting;  to  Tasmanians.  Many  months 
before  this  announcement  appeared.  Pro- 
fessor. H^oAulay,  of  our  University,  in  a 
scientiiio  discussion  on  the  problem  of 
flight,  expressed  an  opinion  that  the  aolu^ 
tion  would  be  found  preciaely  in  the  way 
in  which  M.  Fillipe  naa  made  progress. 
Thia  is  not  the  first  time  that  genius  has 
wx)rked  independently,  on  the  same  lines, 
in  different  parts  of  the  world. 

But,  the  question  susgests  iteelf.  How 
do  flying  machines  affect  the  material 
progress  of  Tasmania?  It  is  anticipated 
that  these  machines,  in  the  near  future, 
— '^   not  cost  more     than    a    firstrclass 


motor-car;  they  will,  therefore,  make  it 
easy  for  the  prospector  for  minerals,  and 
for  the  surveyor  looking  after  the  inter- 
ests of  closer  settlement,  to  begin  his 
work  with  a  survey  from  akft,  instead  of 
cutting  his  way  through  dense  bush;  and 
when  ne  has  discovered  something  good, 
he  will  not  find  it  so  difficult  to  keep  in 
contact  with  civilisation. 

Wireless  telegraphy  concerns  Taa- 
mania,  because  we  hope  to  see  this  means 
of  communication  become  cheap,  simple, 
and  efficient,  so  that  it  majr  be  extended 
t }  the  outlying  islands  of  this  State  with- 
out delav.  Several  new  sveteme  have 
been  lately  developed,  and  tne  difficulty 
of  interference  has  practically  been  con- 
quered. 

A  case  is  reported  from  Paria  of  a 
youth  and  a  maiden  usin^  an  extemporis- 
ed private  wireless  installation  for  annor- 
oufl  correspondence,  unknown  to  tiieir 
parents,  which,  in  France,  was  looked 
upon  as  more  awful  than  it  would  have 
appeared  in  an  Anglo-Saxon  community. 
In  Germany  wireless  telephony  has  beoi 
successfully  acoomplished  at  a  diatanos 
of  20  miles.  This  fact  is,  however,  of 
little,  if  any,  practical  utili^.  PImIo- 
grapns  have  also  been  transmitted  or  re- 
produced aa  line  drawings  bv  electricity. 

Wireless  telegraphy  has  been  adopted 
in  Brasil  to  maintain  oommunioaxion 
across  tracts  of  buah  country  where  the 
upkeep  of  telfgrapji  lines  wonla  be  ex- 
pensive. A  company  in  America  has 
started  wireless  oommunicatipn  with 
Scotland.  Its  first  high  iron  support  Ifor 
the  aerial  wire  haa  been  blown  down,  but 
the  promoters  have  not  lost  heart,  and 
are  re-erecting  it. 

The  development  of  motor  traffic  may 
be  illustrated  by  an  order  of  four  tlioii- 
sand  cabs  to  run  in  the  streets  of  Lon- 
don. These  will  be  provided  with  "taxi- 
meters," whioh  will  indicate  at  a  glanoe 
the  dietance  and  the  fare  tm  they  pro- 
gress. The  fare  is  now  fixed  at  8a.  a 
mile. 

In  Amwica  motors  have  been  applied 
for  logging,  a  precedent  whioh  mig«,  m 
some  situations,  be  wortiiy  of  atmntioa 
in  Tasmania.  The  use  of  aloohol  for 
driving  motors  and  for  other  indiutrial 
purposes  is  now  well  establidiad  in  Am- 
erica and  in  Germany.  In  the  latter 
country  denaturalised  alcohol  for  aaeh 
purposes  is  sold  at  8d.  a  oallon. 

In  the  construction  of  ughthoims,  a 
novelty  oomes  from  America,  whwe  a 
lighthouse  has  been  built  on  a  maanva 
iron  foundation,  whioh  was  towed  to  the 
spot,  to  be  sunk  there  and  filled  with, 
concrete.  The  method  might  be  i^plio- 
able  to  some  localities  on  our  eoaate 
whw^  breakwaters  are  required. 

The  demands  on  the  Niagara  Fallf  for 
electric  power  have  been  increasing^  and 
have  developed  a  curious  problem  with 
regard  to  the  current  transported  aciosa 
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the  CufitonM  border,  between  the  United 
States  and  Canada,  a  strong  agitation 
having  arisen  to  charge  duty  on  the  onr- 
rent  for  the  protection  of  looal  indnatry. 
Power  has  been  carried  all  the  way  from 
Niagara  to  Toronto.  It  is  proposed  to 
carry  power  from  the  Zamoeei  River, 
some  700  miles  to  the  gpid  mines  of  Jo- 
hannesburg. We  should  inquire  why  Tas- 
mania does  not  develop  her  water-power  ? 
The  earthquakes  in  San  Franoisoo  and 
Jamaica  have  given  prominence  to  the 
advantages  of  'ferroKJoncrete,"  or  struo- 
tares  of  light  iron  framing,  carefully 
proportioned  to  resist  tensile  strains, 
embedded  in  well-made  and  properly- 
seaaoned  conci'ete,  so  aa  to  withstand 
compression  strains.  This  combination, 
if  properly  designed,  is  both  fireproof 
and  earthquake-proof,  and,  by  reason  of 
its  fire-resisting  properties,  it  is  receiv- 
ing attention  all  over  the  vorld. 

A  great  bridge,  2,800ft.  in  length,  has 
been  built  over  the  9t.  Lawrenoe,  at 
Quebec,  in  Uaaada,  with  a  central  span 
of  1,800.  This  is  the  greatest  span  yet 
attempted.  A  eeneration  ago  few  would 
have  dreamed  that  it  would  ever  be  want- 
ed. It  would  about  represent  a  oonneo- 
tion  over  the  Derwent  from  Queen's 
Battery  to  Montagu  Point. 

In  no  part  of  the  world  are  the  ocean 
waves  eo  Ions  as  in  Australian  seae  on 
account  of  tne  large  unbroken  expanse 
of  deep  ocean  facing  otir  shores.  It  is, 
therefore,  interesting  to  record  some  ac- 
curate meagorements  that  have  been 
made  of  ocean  waves  by  M.  Bertin,  The 
longest  wave  measured  was  2,500ft.  from 
crest  to  crest,  and  its  period  23  seconds, 
llie  depth  of  this  wave  was  estimated  at 
50ft.  Waves  longer  than  this  may  be 
met  in  the  southern  seas,  but  they  are 
rare,  and  the  common  span  of  a  long 
wave  is  about  500ft.,  ana  the  period  10 
eeoonds.  When  a  wave  coming  from  deep 
w«ter  strikes  an  elevation  in  the  sea  bet- 
tom  its  character  ia  quite  altered,  and 
green  seas  are  known  to  have  risen  to 
the  height  of  100ft. 

A  n*eat  engineerinfir  work  has  Just  been 
oom|ileted  by  English  contractors  in 
Mexico  —  a  railway  with  harbours  at 
either  end  across  the  Isthmus  of  Tehuan- 
tepec.  JhiB  line  is  about  190  miles  long, 
from  the  Pacific  to  the  Caribbean  Sea. 
It  wae  projected  when  the  cutting  of  the 
Panama  Canal  seemed  abandoned,  and 
it  has  been  completed,  with  the  object  of 
direct  competition,  by  low  freights, 
against  the  JPanama  route.  The  use  of 
the  most  modern  appliances  for  tran- 
shipment has  been  adopted  at  the  ter- 
minal harbours.  This  enterprise  is  of 
interest  to  Tasmania,  because  it  opens 
the  wealthy  gulf  iwrts  of  the  United 
States  to  the  Tasmauian  apple  trade,  and 
it  facilitates  carria^  to  the  whole  Atlan- 
tic seaboard,  pending  completion  of  the 
Panama  Camal. 


The  work  undertaken  by  the  Unitea 
States  on  the  Isthmus  of  Panama  has 
been  under  the  personal  care  of  President 
Roosevelt.  The  difficulties  and  disap- 
pointments already  encountered  would 
have  discouraged  almost  any  other  living 
man,  but  now  the  work  is  really  progress- 
ing, and  the  engineers  working  on  the 
Isthmus  feel  confident  that  success  is 
within  Right.  The  plan  finally  adopted 
is  for  a  canal  with  locks  at  a  level  of 
85ft.  above  the  sea,  and  at  a  cost  of 
.£30;000,000  sterling.  It  is  estimated  that 
the  work  will  require  eight  vears.  A 
canal  at  sea  level  would  possibly  have  re- 
quired twice  the  time  and  double  the 
money.  The  completion  of  this  canal  is 
most  imi)ortant  for  the  supremacy  of  the 
Anglo-fiaxon  race  in  the  Paeifio. 

With  regard  to  railway  construction* 
the  popularity  of  the  motor  coach  ap- 
pears established.  In  Germany,  it  has 
suggested  the  oonvenience  of  stopping 
along  the  railway  at  customers'  resi- 
dences along  the  line,  as  a  tram  would 
dou  This  system,  called  the  "Halte  sys- 
tem," has  mueh  to  recommend  it  in  new 
countries  in  course  of  development.  Hie 
construction  of  railway  carriages  for  ex- 
press service,  made  entirely  of  steel,  has 
proved  to  be  a  gjreat  piotection  against 
the  results  of  railway  accidents,  these 
vehicles  being  proof  against  fire,  and  al- 
most proof  agaOAst  any  break  up. 

In  naval  construction,  the  British 
Dreadnought  has  marked  a  new  epoch, 
and  plaoed  all  former  speoimens  of  naval 
arohitectuTe  almost  <m,i  of  date.  She 
carries  ten  12in.  guns,  and  can  steam 
at  least  21  knots.  A  cruiser  has  just 
been  launched,  of  the  "Invincible"  class^ 
to  steam  25  knots,  and  carry  eight  12in. 
guns;  she  will  probably  steam  20  knots, 
or  more. 

Against  such  craft,  torpedo  boats  and 
destrovers  will  be  of  little  use.    A  tor* 

Kdo  boat  has,  even  at  night,  to  ovesw 
ul  such  a  fast  cruiser  before  launch* 
ing  a  torpedo,  and,  at  2,000  yards,  an 
18in.  Whitehead  (with  all  the  gyzoeoopsa 
in  the  world)  is  only  running  at  22  knots. 
The  chance  of  a  stern  chase  is,  there- 
fore, very  small  indeed. 

The  new  American  21in.  torpedoes, 
with  turbine  machinery,  can  do  36  knots 
at  1,200  yards;  but  even  at  that  speed 
the  fast  cruiser  would  only  be  vulner- 
able if  approached  at  close  ranse.  It,, 
therefore,  appears  that,  except  for  at- 
tacks on  battle  fleets  at  anchor,  or 
against  ironclads  crippled  after  an  en- 
flpagement  the  submarine,  or  submersible 
boat,  has  already  taken  the  place  of  the 
destroyer  for  u^to-date  coast  defence. 

The  gun  triads  of  the  Dreadnousht  az« 
reported  to  have  shown  that,  in  her  de- 
sign, the  extreme  offensive  power  obtain- 
able with  Id-inch  guns  has  been  reached, 
so  that  the  new  English  battleships  are  to 
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oarry  18|-i3Lch  guns,  thfowing  a  shell  of 
l,2501b.,  and  weighing  85  tone. 

When  we  remember  that  the  Dread- 
nought waa  only  oommiee&oned  some  six 
months  ago,  and  that  it  is  only  a  year 
and  a  half  since  the  oommenoement  oi 
her  building,  we  may  realise  how  soon  a 
warship  beoomee  superseded,  and  how 
easy  it  is  foor  money  to  be  wasted  on 
aaval  oonstrnction. 

At  the  German  military  manGBUvres 
there  was  a  great  display  before  the  Em- 
peror of  armoured  motors,  carrying  field 
guns.  They  negotiated  ascents  of  one  in 
seven  and  a  half,  and  proved  able  to  go 
over  any  but  the  most  difficult  country. 

In  conclusion,  I  venture  to  oonnratu- 
late  Tasmania'  on  the  interest  whi<^  the 
press  of  this  State,  both  North  and 
South,  has  been  showing  in  scientific 
subjects.  The  numerous  articles  and 
paragraphs  which  are  constantly  and  pe- 
riodioaliy  appearing  are  selected  and  re- 
produced with  great  judgment,  and  in  a 
manner  to  command  general  interest  with 
students  of  nature  and  of  mechanical 
invention. 

The  Boyal  Society  may  justly  ascribe 
to  itself  some  credit  for  having  made  at. 
tention  to  scientific  subjects  both  popu- 
lar and  practical  in  this  island.  I  trust 
this  career  of  usefulness  may  long  con- 
tinue, and  that  in  this  noble  and  elevat- 
ing work  the  most  valuable  and  devoted 
services  of  our  secretary,  Mr  Morton, 
may  long  be  spared,  and  that  his  recovery 
may  be  rapid  and  complete.  (Warm 
ifpplause.) 

Mr.  G.  E.  Moore,  M.H.A.,  in  the  dis- 
cussion which  was  invited,  said  that  the 
reason  wihy  Tasmania  did  not  use  her 
water-power  was  that  she  had  no  water- 
falls, though  she  had  sufficiently  large 
bodies  of  water:  but,  in  places, 
waterfalls  might  be  oonstTUcted.  The 
discovery  of  making  nitrogen  from  the 
air  might  be  developed  here  with  cheap 
water  T)Ower.  Ten  thousand  horse-power 
might  be  doveloped  in  one  part  of  Tas- 
maffiia  that  he  knew  of. 


Mr.  Olemes  said  he  waa  intensely  in- 
terosted  in  the  speeoih.  The  production 
of  nitioeen  from  the  air  referred  to  in 
the  address  was  an  ex!trem<^y  intereatins 
Bubjeot,  and  was  calculated  to  effect 
wonders  in  connection  with  the  culti- 
yation  of  the  land.  There  was  sufficient 
material  in  the  address  for  hours  of  dis- 
cussion.   (Applause.) 

Senator  Muloahv  refrred  to  what  the 
President  had  said  resoeoting  iron  pro- 
duction, and  mentioned  that  in  Tasma- 
nia, on  the  Blythe  River,  there  was 
what  eizperts  pronounced  to  be  one  of 
the  finest  iron  ore  propositions  in  the 
world,  and  no  doubt,  sooner  or  later, 
it  would  leaci  to  extensive  iron  and  arteel 
manufacture  in  Tasmania.  As  to  water 
power,  there  were  in  Tasmania  large 
bodies  of  water  at  high  altitudes,  whicJi, 
according  to  reports  of  hydraulic  engi- 
neers, might  easily  be  tapped,  namely, 
in  the  LaJse  districts.  He  believed  that 
when  the  value  of  cheap  water  power 
was  better  understood  in  Tasmania,  the 
^tate  would  become  one  of  the  best 
manufacturing  Btates  of  the  Common- 
wealth.  (Aptplause.) 

Mr.  A.  G.  Webster  moved  a  hearty 
vote  of  thanks  to  His  Bscellency.for  pre- 
siding, and  delivering 'such  an  interests 
ing  address  on  scientific  progT^ess  and 
speculation  during  the  year. 

The  motion  waa  passed  with  applause, 
and  His  Ifacoellency  briefly  acknowledged 
the  ooonpliment. 

Mr.  B.  M.  Johnston  proposed  a  hearty 
vote  of  thanks  to  lady  members  of  the 
Hamilton  Literary  Society  for  kindlv 
providing  the  refreshanents,  which 
would  be  served  at  the  dose  of  the  meet- 
ing, and  this  was  passed  with  acclama- 
tion. 

The  proceedings  then  terminated,  and 
those  present  adjourned  to  the  main  hall 
of  the  Museum  building^  where  the  la- 
dies of  the  society  already  named  very 
oioely  served  refreshments. 
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MAY   14tli,   1907. 


▲  meeting  of  the  Boyal  Society  was  held 
on  May  14  at  the  Tasmanian  Museum. 
Hie  Ezoelleney  Sir  Qerald  Strickland  pre- 
sided, and  there  was  a  large  attendance  of 
mMuhers  and  others.  The  chief  interest 
ef  the  meeting  centred  on  a  paper  by  Dr. 
F.  Noetling  on  "The  Stone  Implements  of 
the  Tasmanian  Aborigiaes";  bat  before 
the  lecturer  was  called  on  to  favour  mem- 
bers with  his  views  on  this  subject,  eome 
preliminary  business  was  transacted. 

Messrs.  A.  J.  Taylor,  L.  Brownell,  C.  £. 
Webster,  and  the  Bev.  J.  Heyer  were 
elected  members  of  the  society. 

The  Acting  Secretary  (Mr.  B.  M.  John* 
ston)  read  a  circular  which  had  been  re- 
oeived  throu|^  the  Qovernment  Qeologist 
(Mr.  W.  H.  Twelvetrees),  inviting  the  so- 
ciety to  send  a  delegate  to  London  to  take 
part  in  the  centenarv  celebrations  of  the 
Geological  Society  or  London  in  Septem- 
ber next. 

Mr.  A.  O.  Oreen  suggested  that  Mr.  B. 
H.  Johnston  be  asked  to  undertake  the 
representation  of  the  society,  and  that  the 
society  should  take  steps  to  enable  him  to 
▼isit  London  for  that  purpose.  Than  Mr. 
Johnston  no  one  was  more  capable  of 
adequately    representing   Tasmanian   sci- 


ence. He  moved,— "That  a  deputation 
wait  on  the  Government  and  obtain  for 
Mr.  Johnston  permission  bo  risit  London 
for  the  purpose  named." 

Mr.  A.  Q.  Webster  seconded  the  mo- 
tion. Mr.  Johnston,  he  thought,  would 
be  an  admirable  representative  of  the  so- 
ciety, and  woald  be  greatly  benefited  by 
a  rest  from  his  arduous  labours. 

The  motion  was  carried  unanimously. 

Sir  Elliott  Lewis  suggested  that  the 
deputation  should  consist  of  the  council 
of  the  society,  or  such  members  as  it 
might  appoint.  He  understood  that  Mr. 
Johnston  was  entitled  under  the  Civil  Ser- 
vice regulations  to  six  months'  leave  of 
absence  on  full  pay,  or  12  months  on  half- 

Mr.  Johnston  thanked  the  society  foi 
the  compliment  which  had  been  paid  him. 
He  would  be  only  too  pleased  to  represent 
the  society  in  London;  but  it  was  ques- 
tionable whether  satisfactorv  arrange- 
ments could  be  made  for  his  absence  from 
his  departmental  duties  for  a  period  of 
six  months.  He  would  place  hims^f  in 
the  hands  of  the  society  and  of  the  Qo- 
vernment. 
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JUNE   11th,    1907. 


The  monthly  meeting  of  the  Bo^al 
Society  was  held  at  the  Taemanian 
Museum  on  Tuesday  night.  His  Excel- 
lency the  Governor,  Sir  Qorald  Strick- 
lano,  presided. 

The  acting-secretary  (Mr.  R.  M.  John- 
ston) reported  that  he  had  accepted  the 
appointment  as  delegate  to  represent  the 
society  at  the  centenary  of  the  London 
Gfeological  Society. 

His  Excellency  remarked  that  the  so- 
ciety was  fortunate  in  haying  such  an 
authority  on  geology  as  Mr.  Johnston  to 
represent  it  in  London.  The^  were  in 
debted  to  Mr.  Johnston  for  having  under- 
taken  to  represent  the  societv. 

Mr.  Johnston  informed  tne  meeting 
that  the  society  had  received  an  invita- 
tion to  send  a  representative  to  Boston 
to  take  part  in  the  Zoologioal  Oongress 
in  Augnfft.  He  added  that  he  would  be 
able  so  ijo  arrange  his  itinerary  as  tx)  be 

£  resent  in  Boston  in  August.  Further, 
e  suggested  that  Mr.  McNaghten,  who 
was  forme'rly  in  Tasmania,  and  now  at 
Montreal,  might  also  be  ariced  to  repre- 
sent the  society. 

On  the  motion  of  Mr.  A.  O.  Green, 
Mr.  Johnston  and  Mr.  McNaghten  were 
appointed  delegates  to  the  Boston  Con- 
gress. 


NOTE  ON  THE  BEN  LOMOND  PLAT- 
EAU, AND  THE  DISOOVEBY  OF 
HIGH  LAND  AT  THE  NORTH 
END.* 

Mr.  E.  L.  Piesee.  B.Sc.,  read  the  fol- 
lowing paper  by  Colonel  W.  V.  Legge, 
late  R.A..  F.R.Q.8..  on  the  Ben  Lomosid 
Plateau,  and  the  discovery  of  the  high 
land  at  the  north  end. 

It  seems  desirable  that  the  "Royal 
Society  Journal"  should  contain  some 
preliminary  notes  on  my  forthcoming 
treatise  on  the  physiography  of  Ben 
Lomond  for  the  meeting  at  Adelaide  of 
the  A.A.A.  Science,  the  principal  object 
of  this  oaper  being  to  give  an  ao- 
oount  of  the  discovery,  of  higher 
land  than  the  bluff  or  fell  on  wnioh 
the  ordnance  survey  trigonometri- 
cal station  is  situated.  It  is  with  this 
view,  therefore,  that  I  have  the  plea- 
sure of  submitting  the  following  short 
account  of  the  work  done  in  March,  1906 
by  a  small  expedition  which  I  formed 
for  the  examination  of  the  plateau  at  the 
north  end.  Little  or  nothing  has  besu 
known  scientifically  of  this  part  of  Ben 
Lomond.  It  is  never  visited  by  tourists 
being  too  lemote  from  the  trig,  sta^ 
tion,  -which  is  approaohed  from  the  Avoca 
direction  only.  Hunters  are  said  to  oo- 
casionally  ascend  from  tiie  valley  of  the 


North  Esk,  and  verv  rarely  from  the 
Mathinna  country;  out,  on  the  whole, 
this  area  is  as  untrodden  as  the  distant 
ranges  of  the  West  Coast. 

Tne  Ben  Lomond  Fell  is  a  remarkable 
piominenoe  in  the  escarpment  of  the 
southern  end  of  the  plateau,  standing 
200ft.  above  the  surrounding  crags,  and 
has  all  the  appearance,  both  from  the 
low  country  ajid  the  adjacent  "tiough" 
valley  and  moor  belts,  lying  to  the  north 
of  it  on  the  plateau,  of  being  the  highest 
part  of  the  range.  Hence,  presumably, 
th«  reason  that  it  was  originally  chosen 
aH  the  position  for  a  "^ile''  to  connect  the 
mountain  with  the  triangulation  to  the 
west  of  it. 

Looking  north  from  the  summit  of  this 
fell,  the  great  moorland,  which  for  the 
first  live  miles  consists  of  generally  level 
belts,  seamed  by  long  valleys,  is  seen  to 
be  divided  by  a  deep  transverse  valley 
running  from  east  to  west,  from  a  lofty 
upland,  which  rises  near  its  centre 
to  a  north  and  south  crest-line.  A  con- 
spicuous hollow,  passing  to  the  luirth 
through  this  elevated  track,  gives  addi 
tional  prominence  to  it.  The  southern 
slopes  of  the  hill,  moreover,  descend  ab- 
ruptly into  the  cross  valley,  and  give 
this  central  group  a  ffenerally  elevated 
appearance.  So  markea  is  this  that  tour- 
ists  viewing  it  from  the  trigonometrical 
station  have  often  expressed  the  opinion 
that  it  was  higher  than  the  g^^ound  on 
which  they  stood.  The  strongest  support, 
however,  of  this  hytiothesis  has  for  many 
years  been  aifordea  to  the  writer  by  a 
study  of  the  climatology  of  the  pleateau 
and  ^rticularly  the  high  north  end  in 
question  from  his  home,  near  St.  Mary's 
from  which  point  of  view  the  whole  range 
is  clearly  seen. 

The  irequent  cloud-capping  of  this 
tract  prior  to  the  advent  of  strong,  and 
often  damp,  north  -westerly  winds,  the 
southern  end  being,  at  the  same  time, 
free  from  all  mist;  earlier  covering  at 
the  commencement  of  generally  cloudy 
conditions  throughout  the  district;  heavy 
snowfalls  in  this  part  when  the  south  d 
the  plateau  is  almost  free  from  a  white 
mantle;  and,  finally,  a  much  longer 
duration  of  snow  during  the  general 
spring  meltinf— have  all  tended  for  years 
to  convince  the  writer  that  the  north 
end  is  the  higher  area  of  the  great  moun- 
tain. 

Hence  the  formation  of  a  project 
after   the  conclusion  of  the  congress  of 

[  *  Submitted  for  reading  at  the  meeting  hi 
November  last,  when  Piofeaeor  Baldwie 
8peiic«r  gave  his  lecture,  but  withdrawn  bj 
the  writer,  as  no  local  matter  was  considered 
at  that  funoUon.  The  paper  is  now  re-sub- 
mitted, as  the  treatise  on  the  Ben  Lomood 
Plateau,  read  at  Adelaide,  is  not  yet  pub- 
lished.] 
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tlie  A.A.A.  of  Soienoe  at  Dnnedin  to 
carry  out  an  exploration  of  tho  entire 
plateau,  inyestigate  the  physiography  of 
the  moorland.  axMl  make  a  compass,  or* 
plane-table,  topographical  survey  of  its 
area.  The  easiest  approach  to'tho  sam- 
mit  from  the  eaatern  districts  being  by 
way  of  Mangana,  it  was  decided  to  carry 
out  the  work  from  that  side.  A  thormo- 
metrical  station  for  finding  maximum 
and  minimum  temperatures  was  estab- 
lished on  the  moorland,  at  the  rear  of 
the  bouth-eastern  corner  of  the  escarp- 
ment during  the  month  of  September, 
1906,  and  in  January,  1906,  a  oaae  for 
triangulation  of  the  southern  area  was 
laid  out  with  the  help  of  Mr.  D.  Mac- 
leod,  of  Mangana,  on  a  flat  part  of  the 
moor  contiguous  to  the  station.  A  sur-. 
vey  of  a  portion  of  the  south-eastern  area 
followed,  accompanied  by  an  examina- 
tion of  the  interesting 'flora  of  this  alpine 
region,  in  which  the  nardy  Richea,  OriU 
Olearia  and  other  alpine  shrubs  play  a 
conspicuous  part.  An  examination  of  the 
lake  system  with  the  watershed  drained 
by  the  tarns,  or  lakes,  was  made,  which 
demonstrated  the  incorrect  position  of 
the  same  as  shown  on  the  existing  maps, 
in  which  only  one  is  marked  lying  near 
the  centre  of  the  moorland.  In  point  of 
fact,  there  are  three  sheets  of  water  in  the 
Nile  valley,  the  so-called  Yours  lakes,  and 
another  tarn,  larger  in  area  than  any 
of  the  above,  situated  close  to  the  east- 
ern face  of  the  plateau,  and  possessing 
no  properly  recognised  name.  This  lake 
is  fed  hj  small  runnels  from  the  hills  or 
tors  which  flank  it;  jind  at  its  head  by 
similar  sources  rising  in  springs  about 
800  yard.s  from  the  shore.  About  the 
same  distance  from  these  springs,  in  the 
opposite  direction,  the   divide,   which   is 

auite  level  in  the  interval,  sends  its 
rainage  by  a  small  brooklet  down  a 
sloping  vale,  and  through  a  gorge  in  the 
escarpment  to  the  foothills  above  Man- 
gana. This  creek,  therefore,  is  the  most 
alpine  source  of  the  so-called  "Tower 
Hill"  rivulet,  which  drains  the  valley  of 
Mangana  into  the  South  £sk. 

It  may  be  mentioned  here  that  the 
summits  of  the  lofty  crags,  forming  the 
south-eastern  mural  boundary  of  the  Ben 
Lomond  range  do  not  attain  anywhere  a 
greater  altitude  than  4,500ft.,  although 
they  have  the  appearance,  from  the  low 
country  in  the  eastern  districts,  of  being 
almost  as  high  as  the  fell  on  which  the 
trigonometrical  station  is  situated. 

To  continue  the  work,  and  explore  the 
northern  area  of  the  moorland,  a  small  ex- 
pedition was  formed  by  the  writer  in 
March,  1906,  to  ascend  the  mountain  by  the 
new  track  made  by  the  Fingal  Road  Trust 
from  Man|rana,  and  towards  which  the 
Premier  kindly  had  a  sum  of  .£50  added 
to  what  was  collected  in  the  district.  I 
was  fortunate  enough  to  enlist  the  ser- 


vices of  Mr.  Lvndhuret  Giblin.  well 
known  as  an  explorer  and  mountaineer 
the  Qovernment  Analyst  (Mr.  Ward) 
and  his  brother  comrpleting  the  party. 
We  left  Mangana  aarfv  on  the  morning 
of  March  29,  and  toox  the  new  track, 
which  is  an  exoeilent  one,  after  once 
mounting  the  spur,  leading  up  from 
Trotter's  Valleor,  all  the  way  to  the  foot 
of  the  talus  slopes,  which  aesoend  from 
the  escarTOnent  on  all  sides  of  the 
plateau.  Thenee  for  900ft.;  or  more,  up 
through  the  gap  in  the  cliffs  to  the  edge 
of  the  moorland,  it  is  very  steep,  but 
when  sliffhtly  improved  will  make  the 
ascent  of  no  dimculty.  Our  camping 
ground  was  selected  under  the  shelter 
of  some  erect  diabase  oolumna  not  far 
from  the  creek  above-mentioned,  which 
was  named  the  Mackenzie  Rivulet.  By 
noon  on  the  following  day  all  baggage  and 
stores  had  been  "swagged"  up  the  steep 
track  from  our  temporary  depot  below. 
The  clearing-off  and  uprooting  of  the  in- 
tensely rigid-branched  alpine  shrubs, 
Orite$,  Ofearia,  and  Leptotpemum  (moun 
tain  ti-tree),  is  no  mean  undertaking 
without  good  axes,  and  thus  the  forma- 
tion of  a  camp  site  was  a  little  difficult. 
The  elevation  of  it  was  4,300ft.,  but  the 
nights  were  so  mild  that  we  slept  com- 
fortably with  an  open  tent-front. 

The  first  two  days  were  spent  in  fur- 
ther exploration  of  the  southern  division 
of  the  moorland,  tracine  the  water- 
courses, and  surveying  tne  upper  lake 
and  its  surroundings.  The  third  day 
(Saturday)  was  fixed  for  the  trip  to  the 
north,  but  we  were  fog-bound  during 
the  whole  of  it,  and  we  deferred 
the  undertaking  till  the  Mon- 
day following,  deeming  it  advisable 
to  carefully  set  our  aneroids  at  the  trig, 
station,  with  the  camp  as  a  etatioD-base, 
before  visiting  the  high  land  beyond  the 
dividing  valley.  We  were  favoured  with 
a  steady  "glass"  on  the  Sunday,  and  in 
the  afternoon  made  a  trip  to  the  trig, 
station.  The  official  height,  5,010ft.,  was 
found  to  be  112ft.  above  that  given  by 
the  barometer,  this  being  probably  due 
to  "lag"  of  the  aneroid  during  the  four 
days,  and  to  the  smaller  division  of  the 
feet  scale  at  the  height  from  which  we 
started  4,300ft.  On  the  return  to  camp, 
at  6  p.m.,  the  "reading"  waa  as  at  noon. 
We  had  a  steady  barometer  on  the  fol- 
lowing morning,  and  took  careful  read*- 
ingB  before  starting.  Thus,  the  difference 
in  altitude  between  the  camp  and  any 
heights  ascended  that  day  would  be  pro- 
porcionate  to  those  observed  on  out  trip 
to  the  station  on  the  previous  day. 

Our  track  Lay  over  the  high  eastenn 
moor  belt,  and  across  two  of  tne  oharac- 
teristic  "trough"  valleys,  which  are 
minutel;y  described  in  my  treatise  on  the 
mountain.  On  the  floor  of  these  we  dis- 
oovered  three  picturesque,  but  shallow, 
tarns  discharging  southward,  as  was  sub- 
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soquentlv  asoertained,  into  the  Nile  nn- 
iem.  It  is  noteworthy  that  all  the 
tarns,  or  poole,  on  the  platean  are  shal- 
low, owing  to  th«  floor  of  the  yalkys 
omeisting  of  diabaee  boaMens,  lying  im- 
mediately beneath  the  ve^tation,  their 
iAterstioee  and  irregnlaritiiee  being  filled 
with  plant-hnmtiB  and  tlie  rock-weatlien- 
ing  of  CQPantlese  ages,  on  whioh  the  alpine 
vegetation  tliriTOB;  consequently,  the  de. 

Sressiona     whioh     happen     to  nold  the 
rainage  from  springe  aionnd  them  mast 
of   neoeouty    be    shallow. 

On  croflsin^  the  head  of  the  dividing 
▼alley  Dear  its  eastern  outlet  the  ooxm- 
try  rase  gradually  to  the  group  of  hills 
in  the  centre  of  the  moorland,  noticed 
above,  and  which  the  writer  named  the 
"GiUin  Fells."  We  passed  up  a  talus-- 
floored  valley  till  a  low  water-parting  was 
reached  at  the  back  of  the  great  preci- 
pices overlooking  the  Tyne  valley,  and 
which  was  named  "Ossian's  Throne." 
Here  is  situated  anotlier  tarn,  fed  by 
springs  from  the  Qiblin  Fells,  which  has 
scarcely  any  outlet,  but  the  drainage 
from  which,  in  wet  wtether  and  at  the 
time  of  the  snow  melting,  naturally  forms 
a  bum  running  to  the  north.  This  re- 
ceives streamlets  on  its  left  bank  from 
the  high  fells,  and  develops  into  a  creek 
issuing  through  a  deep  gorge  towards 
the  Bose's  Tier  divide,  an4  flowing  either 
into  the  Ford  Biver  or  the  Tjike,  beoom- 
ing,  therefore,  the  true  alpine  source  of 
either  the  North  or   the   South   Esk. 

In  this  vale,  which  is  well  clothed 
with  poa  and  other  ffrasses,  a  halt  was 
made  for  lujich,  ana  the  spot  named 
"Meadow  vale."  The  height  of  Osaian's 
Thivme  was  found  by  aneiroid  to  be  a^ 
pxosimately  4,900ft.,  the  successive  emi- 
nences of  the  escarpment  all  round  to 
the  north  being,  apparentlv,  on  a  level 
with  it,  and  consequently  all  higher  than 
the  southern  bluffs  of  the  mural 
boundary. 

In  the  afternoon  an  ascent  of  the  hills 
was  made  by  Mr.  Qiblin  and  the  writer, 
the  former  proceeding  to  what  appeared 
the  highest  ridge,  and  the  latter  taJdng 
a  lower  crestline  for  investigation.  At 
a  point  further  north  than  our  resting- 
place  two  depressions  pass  into  this  cen- 
tral group  of  hills  from  Meadow  val- 
ley to  the  west,  and  divide  the  high  land 
into  two  rid^s,  the  northernmost  of 
which  is  the  higher.  Down  these  hollows 
the  little  tributaries  of  the  aforemen- 
tioned creek  descend,  rising  in  springs, 
which  are,  oerhaps,  the  highest  in  all 
Tasmania.  Much  grass,  aAa  an  absenoe 
of  the  thick  clothing  of  alpine  bushes 
met  with  over  the  southern  area,  are 
noticeable  in  asceoiding  these  vales.  At 
'^e  foot  of  the  higher  ridge  ascended  by 
Mt.  Qiblin,  the  cuabase  formation  crops 
out  in  columnar  moonpn  facing  Meadow 
Yale,  at  the  foot  of  which,  as  is    seen 


all  over  the  j>lateau.  are  small  fields  sf 
talus  descending  to  the  main  valley. 

The  summit  of  the  ridge*  which  u 
reached  in  about  thuee-quarters  of  a 
mile  from  its  foot,  is  comnosed  of  rooky 
knolls  or  tors,  flaiiked  by  dopes  of  talus, 
below  whioh,  as  Mr.  Qiblin  reported, 
the  sides  of  the  hill  were  tnamj. 
The  ridge  ascended  by  mjrseli  was 
very  rugsed,  broken  on  its  crest 
into  small,  though  precipitous,  tors, 
with  intervening  areas  of  very  rough 
talus.  The  ascent  of  this  ridge  took 
approzimatelv,  the  same  time  as  oc- 
cupied by  Mr.  Qiblin  in  surmoiintiag 
the  ridge  to  the  north,,  which  was  n^ade 
by  aneroid  reading  to  be  about  5Qft 
higher.  On  his  return  from  his  climb 
he  reported  his  reading  to  be  160ft.  phu 
or  minus  40ft.  higher  than  that  giTen  by 
the  ascent  of  the  trig,  station  the  pre- 
vious OAJ, 

As  a  good  view  of  the  northern  etnd  of 
the  plateau  was  obtained  from  Mt.  Qib- 
Luq's  position,  he  found  that  the  eecarp- 
ment  there  was  as  high,  if  not  kighsr, 
than  the  point,  Ossian's  Thnme,  mention- 
ed above,  and  that  the  north-western  cor- 
ner consisted  of  a  tableland  holding  some 
pools,  or  tarns,  within  its  area.  Tlie 
stream  passing  down  Meadow  Vale  wm 
found,  as  already  stated,  to  issue  through 
a  deep  gorse  to  the  north.  The  hi^^ 
group  of  fells  (the  name  given,  as  abore 
quoted,  to  this  highland  was  in  memory 
of  Mr.  Qiblin's  father,  the  judge,  and  in 
honour  to  himself  as  making  the  ehisf 
ascent  of  the  day)  occupies  the  major 
part  of  the  northern  area,  which  is,  on 
the  whole,  different  from  the  southsm 
one  in  topographical  features,  llie  gen- 
eral conformation,  conforming  to  a  high- 
er level,  and  the  valley  running  north 
and  flanking  the  group  on  the  west,  pre- 
cludes the  existence  of  the  shallow  tro^h 
valleys  characteristic  of  the  southem 
division  of  the  moorland.  Furth^'  ex- 
plorations will  probably  discover  inter- 
esting features^  in  the  physiography  of 
this  little  known  tract  of  the  great  pla- 
teau. 

Mt.  Piesse  also  read  a  paper  by  Mr. 
L.  F.  Qiblin,  B.A.,  and  himself  on  "The 
Height  of  Mount  Legge  (the  name  so^ 
gesfted  for  the  tor  forming  the  summit 
of  the  Qiblin  Fells  at  the  northern  end 
of  Ben  Lomond),  with  remarks  on  the 
Trigonometrical  Survey  of  Tasmania." 

Discussion. 

Mr.  A.  0.  Qreen.  Mr.  Johnston,  and 
Br.  Nestling  offered  a  few  observations 
on  the  foregoing  papers. 

On  the  motion  of  Mr.  Qreen,  seoonded 
by  Mr.  B.  Shaw,  it  was  decidsd  to  ask 
the  Minister  of  Lands  to  adopt  the  name 
of  Mount  Legse  for  the  northern  peak 
of  Ben  Lomona. 
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Opsonic   Indetz. 

Mr.  Jolinston  read  a  paper  by  Br.  E. 
J.  Boberte  on  "The  Qerm  ae  a  Friend  in 
Therapentics"  (Opsonic  IzMiez.)  The 
paper  dealt  largely  with  the  investiga- 
tione  which  have  been  made  for  the  par- 
pose  of  determining  what  mi^ht  be 
called  the  strength  of  an  antitoxin  for 
oonibating  an  infections  disease  as  :t 
occurs  in  a  particular  patient. 

Dr.£lkington,the  Chief  Health  Officer 
favoured  tne  society  with  some  remarks 
on  Dr.  Boberts's  paper. 

*  Mr.  Olblln  was  good  enough  to  name  the 
tor  crowning  the  high  ridge  of  the  fells  he 
ascended  Mount  Legge,  In  honour  of  my 
leademhip  of  the  expedition  to  find  the  alti- 
tude of  the  northern  area  of  the  plateau 


THE  BEN  LOHOND  BANQE. 

NOTE  ON  THE  HEIGHT  OF  LEGGE 
TOR. 


(By  Messrs.  L.  F.  Giblin,  6.A..  and  E. 
L.  Piesse,  B.Sc,  read  June  11,  1907.) 


During  two  visits  to  the  Ben  Lomond 
Bange  in  March,  1906,  and  March,  1907, 
we  made  some  observations  of  the  height 
of  the  northern  part  of  the  range, 
which  we  wish  to  bring  to  the  notice  of 
the  society.  On  both  occasions  our  par- 
ties were  under  the  guidance  of  Colonel 
Legge,  who  has  frequently  visited  the 
range,  and  who  has  given  a  full  descrip- 
tion of  it  in  a  paper  read  at  the  last 
meeting  of  the  Australasian  Association 
for  the  Advancement  of  Science.  It  was 
at  his  suggestion  that  we  made  the  ob- 
servations we  now  describe. 

The  most  conspicuous  feature  of  the 
Ben  Lomond  Range  is  the  south-western 
summit,  surrounded  on  two  sides  by  high 
diabase  cliffs,  which  is  seen  from  the 
main  line  railway  for  many  miles.  On 
this  summit  is  situated  one  of  the  sta- 
tions of  the  Trigonometrical  Survey  of 
Tasmania  made  in  1851  and  the 
following  years.  The  maps  of  Tas- 
mania based  upon  this  survey  show 
tht  height  of  this  station  to  be  5,010ft., 
and  it  has  usually  been  thought  to  be 
the  highest  point  of  the  range,  and 
the  highest  point  in  Tasmania,  with  the 
sole  exception  of  Cradle  Mountain,  which 
is  stated  on  the  maps  to  be  5,069ft.  high. 
It  should,  however,  be  mentioned  in  dfis- 
cussing  the  heights  of  our  highest  moun- 
tains that  no  exact  observations  seem  to 
have  been  made  for  the  height  of  Bam 
Bluff,  which  is  over  5,000ft. 


Looking  northwards  from  the  Trig* 
onometrical  Station,  the  ran^e  is  seen  to 
extend  for  seven  or  eight  miles,  with  a 
width  of  three  or  four  miles.  A  wide  and 
dee]^  valley,  called  by  Colonel  Legge  the 
Dividing  Vallsy,  separates  the  summit 
into  two  areas  of  noticeably  different 
character.  The  southern  portion  may 
be  rouffhly  described  as  a  pUteau,  inter- 
sected bv  shallow  and  wide  valleys,  lying 
from  500  to  1,000  feet  below  the  summit 
before  mentioned,  which  rises  out  of  the 
plateau  at  its  south-western  comer.  The 
northern  portion  is  much  more  broken 
in  appearance,  and  its  average  height  is 
much  greater  than  that  of  the  southern 
half  of  the  mountain.  In  the  centre  of 
the  northern  half,  about  one  and  a  half 
miles  distant  from  the  northern,  eastern* 
and  western  escarpments  of  the  range 
lies  the  summit  which  is  the  subject  of 
this  note.  From  the  trigonometrical 
station  this  summit  appears  to  the  un- 
aided eye  to  be  the  highest  point  of  the 
mountain.  Our  observations  were  made 
to  determine  the  difference  of  height  be- 
tween the  trigonometrical  station  and 
the  northern  summit.  For  this  purpose 
we  used  in  the  first  instance  an  aneroid 
barometer,  and  subsequently  we  obtain- 
ed a  rough  check  from  observations  with 
an  Abney  level.  We  are  aware  of  the 
many  sources  of  error  incident  to  the 
use  of  aneroids,  but  the  instrument  used 
was  a  good  one,  and  most  of  the  observa- 
tions were  made  in  ffood  conditions,  and 
we  therefore  think  tlie  results  are  worth 
publishing. 

The  comparison  of  heights  was  made  in 
three  stages.  In  the  first  place  we 
found  the  height  of  Colonel  Legge's  camp 
at  Broken  Bluff,  at  the  south-eastem  cor- 
ner of  the  mountain,  near  Col.  *Legge's 
thermometrical  station,  and  a  short  dis- 
tance from  the  end  of  the  track  from 
Mangana.  Taking  the  mean  of  asceml- 
mg  and  descending  readings  (which  is  the 
method  recommended  by  Mr.  Edward 
Whymper  in  his  paper,  ''How  to  use  the 
Aneroid  Barometer^'),  and  correcting  for 
a  fairly  uniform  change  of  pressure 
which  was  taking  place  during  the 
day,  we  found  that  Broken  Bluff 
camp  was  710  feet  below  the  trigonome- 
trical station.  In  1906  the  instrument 
used  this  year,  and  another  instrument, 
each  gave  720  feet  for  this  stage.  The 
height  of  Broken  Bluff  camp  is  there- 
fore about  4,300  feet— a  result  probably 
correct  within  20ft.  or  30ft.  unless  some 
hidden  source  of  error  was  present  on 
each  occasion. 

The  next  stage  was  from  Broken  Bluff 
camp  to  a  second  camp  at  Meadow  Vale, 
a  graasy  valley  in  the  northern  portion 
of  the  range,  four  oir  five  males'  from 
Broken  Bli^.  From  our  obeervatioofi  on 
March  16,  we  found  that  Meadow  Talt 
was  400ft.  above  Broken  Bluff.    We  made 
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the  return  jouriiiey  on.  3iarch  18,  obaerT- 
ing  the  barometer  at  short  mtervab  for 
an  hour  to  two  before  leaving  Meadow 
Vale,  and  after  reaching  Broken  Bluff. 
From  these  observatione  we  oompnted 
the  difference  of  height  to  be  from  420ft. 
to  *70ft.,  the  tin«ertainty  arismg  from 
oar  imperfect  knowledgpe  of  the  TariAtions 
of  pressure  due  to  atowepheric  ohanges 
during  the  day.  Combining  all  the  obeer- 
Tations  on  both  days,  we  took  Bieadow 
Vale  to  be  480ft.  above  Broken  Bluff.  The 
height  o#  Meadow  Vale  is  therefore  about 
4.7»)ft.,  but  this  peeult,  for  the  reason 
stated,  16  more  uncertain  than  that  for 
the  first  stage. 

The  third  and  final  stage  was  from 
Meadow  Vale  to  the  highest  point  of  tho 
northern  part  of  the  mountain.  The 
mean  of  closely  agreeing  asoending  ana 
desoendijQg  readings  giave  a  difference  of 
height  of  440ft.  The  northern  ^umrni 
therefiore  appears  to  be  about  870ft.  above 
Broken  Bluff.  In  1906,  with  another  in 
strument,  the  mean  of  ascending  and  de- 
scending readings  taken  on  the  same  day 
between  Broken  Bluff  and  the  noi'them 
summit  was  860ft.  Adding  this  number 
to  the  height  of  Broken  Bluff,  4,300ft.,  wo 
find  that  the  height  of  the  northern  sum- 
mit is  in  roufld  figures  about  5,150ft.  If 
this  result  be  correct,  the  northern  sum- 
mit is  therefore  about  150ft  higher  thai, 
the  trigonometrical  station  at  tne  €oath- 
weetern  corner  of  the  mountain,  and 
obout  70ft.  higher  than  Cradle  Mountain, 
and  therefore  appears  to  be  the  highest 
known  point  in  Tasmania. 

This  result  cannot,  however,  be  ac<5ept- 
ed  as  final.  In  spite  of  the  close  agree- 
ment between  the  observations  made  in 
1906  and  those  of  1907,  we  cannot  be  quite 
certain  that  there  are  no  hidden  sources 
of  error  which  mijiht  vitiate  the  result. 
Such  errors  are  of  two  classes— the  firsi, 
those  due  to  the  necessary  imperfectioiib 
of  the  aneroid  as  a  means  of  measuring 
prewure,  the  second  those  due  to  diurnai 
and  irregular  atmospheric  changes  of 
pressure  taking  place  whilst  we  were  go- 
ing from  one  point  of  observation  to  an- 
otner.  Of  the  first  class  the  phenomenon 
of  elastic  fatigue,  also  known  as  "lag" 
or  "hysteresis  is  the  most  usual  source 
of  error.  For  such  small  differenoes  of 
altitude  as  we  were  measuring,  this  is 
not  very  great,  and  we  took  sufficient  read- 
ings to  eliminate  it.  There  are,  however, 
^bsT  sources  of  unoertaijity,  such  as 
change  of  index  error,  against  which  we 
could  take  no  precaution.  Of  the  second 
class  of  errors  the  unoertainitj  due  to  ir- 
regular atmospheric  changes  may  affect 
the  second  stage  of  our  work,  but  not,  we 
think,  the  first  and  third  stages.  As  to 
the  regular  diurnal  changes  we  have  no 
information  which  will  enable  us  to 
supply  a  satisfactory  correction. 

As  a  check  npon  the  determination  by 
anei*oid,  we  book  an  altitude  observation 


with  an  Abney  level.  From  the  northern 
summit  the  trigonometrical  atatioii  had 
a  depression  of  about  thf  ee-quaHere  of  a 
degree.  The  distance  apart  of  the  two 
pomts  is  from  six  to  seven  miles.  Aftet 
allowing  for  a  possible  observational  error 
of  from  20  minutes  to  half  a  degree,  we 
finxi  that  the  northern  summit  is  at  the 
least  from  100ft.  to  20Oft.  above  the  tri- 
gonometrical station,  so  that  its  bei^t 
appears  from  the  Abney  level  observatioo 
to  lie  between  5,100ft.  and  5,a00ft. 

We  hope  to  be  able  next  sainiiier  to 
make  a  small  triangulation  on  top  of  the 
range,  and  so  determine  within  a  foot  or 
two  the  differenoe  of  height  uf 
the  two  srummits.  We  think  it  well, 
however,  to  place  on  record  at  ones  the 
results  of  our  preliminary  work. 

The  quesition  may  be  raised:  If,  as  our 
observations  suggest,  the  northern  sum- 
mit is  the  highest  point  on  the  raaige,  and 
probably  the  highest  point  in  TaamnAia, 
why  is  not  this  fact  recorded  on  the 
maps  compiled  from  the  trigonon^etricai 
survey  of  the  island?  Such  records  as 
there  are  of  the  work  of  this  survey  are 
not  in  a  condition  to  be  readily  intelli- 
gible to  a  casual  inquirer,  but  we  under- 
stand that  they  do  not  contain  any  ob- 
servations of  tne  .noTthem  summit.  Sev- 
eral reasons,  however,  suggest  themselves 
why  it  was  unlikely  that  any  observations 
of  it  should  be  made,  even  if,  as  w<as 
doubtless  the  case,  its  great  height  was 
noticed.  Tho  station  on  Ben  Lomond 
formed  part  of  the  principal  network  of 
triangles  which  oonnectea  the  base  at 
Ralph's  Bay  with  the  base  of  verification 
at  Locngfora,  and  which  was  the  basis  of 
the  secondary  triangulation.  from  which 
the  mapa  of  Tasmania  arc  compiled.  When 
the  principal  triangulation  had  been  ex- 
tended northwaiHls  as  far  as  Miller's  Bluff 
(on  the  Qreat  Western  Mountains),  and 
Mount  Oauneotion  (on  the  Eastern  Tiers 
midway  between  Boss  and  Swansea),  it 
waas  necessary  to  choose  a  third  point  to 
the  north,  which  with  these  two  points 
would  form  a  well-conditioned  trieiigie. 
It  80  happens  that  the  present  trigotio- 
metrioal  station  forms  a  triangle  which 
is  very  nearly  equilateral,  a.ud,  is,  there- 
fore, well  suited  to  be  a  part  of  the 
principal  triangulation.  If  ine  nortiiM-n 
summit  of  the  Ben  Lomond  range  bad 
been  chosen,  the  triangile  formed  by  it 
with  the  two  mountains  mentioned  woaU 
not  have  had  quite  such  a  good  shape, 
ajid  it  would  probably  have  been  fivond 
that  Mount  Oonnection  was  invisible 
from  it.  Further,  in  choosing  the  prin- 
cipal stations  of  tbe  survey,  regard  was 
doubtless  had  to  their  subsequent  useful- 
ness in  laud  surveying.  The  present  trigo- 
nometrioal  station  was  clearly  the  better 
for  this  purpose,  for  it  is  a  coospieiMMis 
object  from  the  valine  of  the  South  Esk, 
the  Macquarie,  the  Ijake,  and  the  Mean- 
'ler  Rivers,  all  ol  which  valleys  weM  then 
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settled.  The  northern  summit,  on  the 
other  hand,  even  where  it  can  be  seen,  is 
not  a  good  object  from  these  vaileys,  and 
would  have  been  ur^ful  only  for  surveys 
of  the  country  tt>  the  north  and  .north- 
east, which  was  then  an  almost  untroidem 
wilderness.  The  absence,  therefore,  of  any 
mention  of  this  northern  summit  fix>m 
tho  records  of  the  tri^onom«t ileal  survey 
is  no  evidence  against  its  being  the  high- 
est point  of  the  range. 

In  making  a  more  careful  determination 
of  the  heignt  of  this  northern  summit  in 
the  way  we  propose,  some  examination  is 
required  of  the  meaning  and  accuracy  of 
the  statement  on  the  map  that  the  height 
of  the  trigonometrical  station  on  Ben 
Lomond  i^  5,01()ft.  Fo-tiwiiing  for  a  mo- 
ment ill's  doubt  as  to  the  precise  point  in 
space  to  which  this  .statement  relates,  it 
may  be  eiaid  tha.t  there  i<  little  doubt  that 
it  repre5?ent»  the  ressults  of  observations 
and  calculations  of  vbry  high  accuracy. 
The  general  accuracy  of  the  trisonometri- 
cal  survey  of  Tasmania  may  be  gauged 
from  the  fact  (recorded  in  Major  Cotton's 
paper  on  the  survey,  read  before  this  so- 
ciety in  1854),  (1)  that  when  the  base  of 
verifica'tion,  about  five  miles  in  length, 
near  Longford,  wa.^^  measured,  it  was 
found  that  the  difference  between  the 
measured  length  and  that  computed 
through  thirteen  triangles  fix>m  the  ori- 
ginal oase  at  Ralph's  Bay,  was  only  SJin. 
— ^a  result  which  so  much  astonished  Sir 
William  Denison,  then  Governor  of  Tas- 
mania, that  he  checked  tho  whole  of  the 
computations  for  himself,  a,nd  found  thetm 
quite  accurate.  It  is  time  that  tae  accu- 
racy of  this  survey  wa«  imputed  by  a 
later  Surveyor-General,  and  the  maps 
drawn  from  it  have  been  the  sub- 
ject of  much  critici'sm.  but  it  seems 
safe  to  adopt  the  view  of  Mr.  T. 
F.  Furber,  Director  of  the  trigo- 
.Tiometrical  survey  of  New  South 
Waieo,  contained  in  his  paper  on  trigo- 
nous etrical  surveys,  read  before  the  Aus- 
tralasian Association  for  the  advance- 
ment of  Science  in  1898  (2),  that  tlie  ob- 
servations and  calculations  w.ere  made 
with  accuracy.  The  same  cannot  bo 
said  of  the  maps  of  Ta.smania,  for  the 
rude  sketches  issued  by  the  Depart- 
ment of  Lauds  and  Surveys  are  a  di  - 
grace  to  the  colony.  No  blame  can 
attach  to  this  department  for  its  in- 
ability to  map  those  parte  of  the  coun- 
try, which  are  still  uneurveyed  and 
practically  unexplored,  but  it  is  surely 
an  example  of  our  proverbial  sleepiness 
that  for  so  many  years  no  improve- 
ments have  been  made  in  the  mapping 
of  districts  which  have  been  settlea 
for  nearly  a  century.  In  the  repre- 
sentations of  the  mountain  gystems  the 
m,aps  are  particularly  dofeotive.  The 
system  of  hatching  used  to  represent 
heights    is    not    a  good   one,     mountain 


ranges  are  frequently  shown  as  rows  of 
iirolated  and  unconnected  peaks,  risinfiT 
out  of  plains,  and  no  attempt  is  made 
to  depict  plateaus  and  highlands.  In 
t.ie  preparation  of  the  latest  map  of 
Tasmania,  published  about  25  years 
ago,  the  u^e  of  contour  lines  was  pro- 
I-Oftcd,  but  this  intention  was  abanaon- 
c:l,  and  the  method  of  representing 
mountains  actually  used  is  inadequate 
and  misleading.  The  ignorance  of  the 
loiK>graphy  of  the  island  which  is  'so 
(  jnimon  among  us,  is  a  direct  result  of 
the  detects  of  the  maps.  The  new 
map  showing  in  colours  the  height  of 
the  different  portions  of  Tasmania 
which  the  Director  of  Education  is  now 
having  prepared  for  use  in  the  State 
schools,  may  at  last  enable  Ud  to  get  a 
dear  view  of  the  vertical  relief  of  Tas- 
mania, which,  as  one  of  the  deter- 
mining causes  of  the  distribution  of 
human  activities  and  of  other  pheno- 
mena, is  a  central  feature  of  the  geo 
graphy  of  this  as  of  other  countries^ 

Returning  to  the  trigonometrical  sur- 
vey, it  appears  that  the  system  of 
markin,-?  the  stations  was  not  an  accu- 
rate one.  although  the  observations  fix- 
ed the  positions  of  the  stations  to  a 
few  inches.  Usually  an  irreg^ular  oairn 
of  stones  was  erected,  presumably  over 
the  spot  where  the  instrument  was  set 
up,  and  in  this  a  wooden  pole  was  in- 
serted. It  is  usual  in  surveys  of  this 
kind  to  mark  the  exact  position  over 
which  the  instrument  is  set  up  by  a 
metal  plug  set  up  in  the  solid  rock,  but 
this  does  not  seem  to  have  been  done 
HI  Tasmania.  (3)  On  Ben  Lomond,  a 
four-sided  yard  (locally  known  as  the 
"Stockade")  was  built  of  logs  carried 
up  by  prison  labour  from  the  forests  be- 
low, and  inside  this  there  are  remains 
of  a  small  stone  cairn.  But  in  the 
lapse  of  50  years,  both  yard  and  cairn 
have  almost  disappeared,  and  the  hori- 
zontal rnd  vertical  position  of  the  point 
of  observation  are  now  uncertain  to 
some    feet. 

Whether  or  not  the  northern  summit 
of  Ben  Lomond  be  the  highest  point  in 
Ta8mania.  or  t.he  highest  point  of  the 
range,  it  should  have  a  name.  The 
name  Ben  Lomond  is  commonly  applicKl 
to  the  whole  range,  but  is  particularly 
associated  with  trie  south-western  sum- 
mit on  which  is  the  triRonometrical  sta- 
tion. B-^twcen  this  and  tie  northern 
summit  there  lies,  as  has  already  been 
stated,  a  deep  valley,  and  it  is,  there- 
fore, in  accordance  with  the  usual  prac- 
tice in  such  matters  that  the  summits 
should  be  distinguished  by  separate 
names.  For  the  northern  summit  we 
now  in>  "te  the  Royal  Society  of  Tas- 
mania, me  of  the  leading  objects  of 
which    ij    stated  in   its  Constitution    to 

be    the   investigation    of  "the   Phyiioal 


Ciiaracter  of  th«  Island,"  to  adopt  the 
name  of  Mount  Legge  (4),  in  hononr  of 
Colonel  W.  V.  Legge,  R.A..  of  OuUens- 
wood  HouBO,  Cullenswood,  one  of  tlwj 
vioe-preeidents  of  the  society,  and  the 
president  of  the  Council  of  Agriculture, 
who  by  his  papers  read  before  this  so- 
ciety and  ibefore  the  Australasian  Asso- 
ciation for  the  Advancement  of  Science, 
has  largely  increased  our  knowledge  of 
the  physical  features  of  the  mountain 
systems  of  Tasmania,  and  i>articularly 
of    Ben    liomond. 


(1)  Cotton:  The  Trigonometrical  Survey  ol 
Van  Dlemen's  Land  (Proc.  Roy.  Soc.  Ta».,  vol. 
5,  p.  82). 

(2)  Keport  A.A.A.8.,   vol.   y{i..   1898,  p.  178. 

(3)  See  Report  of  the  Select  Committee  on 
the  Trlgnometrlcal  Survey,  1857  (Journals  of 
the  Legislative  Council,  Vol.  II..  1857.  Paper 
No.  32). 

(4)  Note  added  July.  1907— The  name  "Legg? 
Tor"  hns  been  adopted  by  the  Departmeni 
of  Lands  and  Surveys  for  the  northern  sum- 
mit. 
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THE  GERM  AS  A  FRIEND  IN 
THERAPEUTICS. 

(NOTES   ON  THE    OPSONIC    INDEX.) 

(BY  BDW.  J.  ROBERTS.  M.B.) 

Ihiring  the  laat  decade,  the  rapid 
ff( rides  made  in  snrgfery  are  well-known 
to  the  general  public.  It  may  be  that  the 
attention  is  ^o  centred  on  that  branch  of 
the  **Art  oif  Healing"  that,  in  a  mea.sTiTe, 
the  researches  in  medicine  have  not  call- 
ed forth  the  notice  which  they  oei-tainly 
dteserye.  The  important  question  of  im*. 
munity  is  now  attracting  the  attention  ot 
the  whole  medical  world,  brought  to  its 
notice  by  the  worker©  in  heematology  and 
bacteriology.  In  all  cases  where  the  un- 
welcome germ  takes  a  part,  the  physician 
and  bacteriologist  mu^t  work  together. 
The  busy  physician  luus  not  the  time  to 
oomnlete  his  invee-ti^ations  of  his  case 
further  than  the  clinical  aspect  o!  it,  nor 
has  he  the  laboratory,  instruments,  etc., 
necessary  to  the  close  study  of  the  action 
of  the  germs  causing  that  particular 
disease  which  he  ha$  uiuler  his  care.  Th^ 
bacteriologist  now  informsi  the  physician 
that  thei-e  is  a  process  by  which  one  'a 
able  to  pick  out  the  defensive  factors  of 
the  body;,  and  to  e<)timate  their  power  of 
destruction  over  the  investing  bacilli.  Al- 
though the  prooeas  may  not  be  taken  over 
by  the  phymcian,  yet,  wjth  the  help  of  the 
bacteriologist,  h,e  is  able  to  more  clearly 
understand  his  patient's  vital  condition- 
We  are  indebted  to  Metchnikoflf  for  point- 
ing out  some  peculiar  properties  of  cer- 
tain white  corpuscles,  or  leucocytes  ^n 
the  blood  of  man.  These  leucocytes  have 
the  power  of  alxwrbing  or  destroying  the 
germ«  of  disease  under  certain  condi- 
tions, and  it  is  pointed  out  that  these  con- 
ditions can  be  so  altered  as  to  effect  the 
destroying  property  of  the  leucocytes. 
These  leucocytes,  or  white  corpuscles,  are 
called  phagocytes,  and  the  process  by 
which  they  absorb  the  bacilli  is  named 
phagocytosis.  The  blood  serum  has  been 
tonnd  to  contain  certain  substanoes  or 
elements,  to  which  the  name  "Opsonins** 
was  given— this  word  "opsonin"  i»  from 
the  Latin  verb  "opjxjiio,"  meaning  I  cater, 
or  prepare.  Therefore,  the  opsonins  in  the 
serum  prepare  the  germs  in  such  a  man- 
ner as  to  render  them  an  easy  prey  to  tthe 
ephagocytes.  It  is  supposed,  and  it  is 
rob  ably  the  case,  that  the  opsonins  act 
y  chemically  uniting  with  the  bacilli, 
fio  enabling  the  phagocytes  to  render 
them  inert.  In  1902,  Major  Leishman 
published  in  the  "Britisih  Medical  Jour- 
nal" an  account  of  a  practical  method 
whereby  one  can  estimate  the  phagocytic 
power  of  the  white  corpuscles  of  the 
blcod,  and  in  following  years  Wright  and 
Douglas  also  wrote,  xtis  year.  Dr.  Mc- 
Fariand   and     his  confreres    of     Phila- 


delphia published  to  my  mind  a  much, 
simpler  process,  which  almost  brings  ltd 
usage  into  the  hands  of  the  phveician.  I 
will  now  come  to  the  practical  poiut  of 
e^imating  the  ph^^^iocytic  power  of  the 
leucocytes.  To  quote  Dr.  McFarland :  "In 
order  to  perform  the  experiment  it  is 
necessary  to  hawe  first  the  laving  phagocy- 
tic cells;  aJid,  secondl^r.  the  bacteria  they 
are  to  take  up,  and  it  is  necessary  tc 
bring  these  two  in.  contact  under  invari- 
able conditions,  in  order  that  correct  de 
ductions  concerning  their  interaction 
may  be  drawn."  Now,  first  to  secure  the 
cells.  Make  a  small  puncture  in  the  fin- 
ger <jf  the  patient  at  the  root  of  the  finger 
nail,  draw  a  small  quantity  of  the  blood 
that  flows  in  a  pipett,  made  for  the  pur- 
pose, or  a  capillary  tube  with  evfii 
calibre.  To  prevent  coagulation  draw  up 
in  the  same  pipett  an  exactly  equal  quan- 
tity of  a  solution  of  citrate  of  sod-ium, 
H  per  cent.  Now  blow  both  fluids  ooa.  a 
clean  slide,  or  better,  in  the  depression 
of  the  slide.  Draw  up  and  blow  out 
several  times,  until  the  fluids  are 
thoroughly  mixed.  Now  the  blood  is 
ready  for  the  particular  germ  you  wish 
to  experiment  with.  Now,  aji  exactly 
similar  quantity  (as  the  blood)  of  a  stan- 
dard emulsion  of  the  bacteria  is  thorough- 
Iv  mixed  with  the  solution  of  blood  and 
citrate  of  sodium.  This  mixture  of 
blcod,  emulsion,  and  citrate  solution  is 
drawn  up  in  a  capillary  tube,  the  ends 
waled,  and  the  tube  placed  in  an  incu- 
bator for  thirty  minutes.  The  tube  is  now 
removed  from  the  incubator,  the  ends 
broken  c^,  and  the  contents  spread 
on  a  clean  slide,  ajod  allowed  to  dry. 
The  smear  is  then  stained  and  cauntfic- 
stained,  dried,  and  mounted  in  the  usual 
manner.  The  field  should  show  the  poly- 
morpho  nuclear  neutrophiles  with  their 
nuclei  and  the  bacilli  stained  according  to 
staining  method  used.  The  phagocytes  are 
counted,  ead  the  number  of  bacilli  in 
each  also  counted,  and  the  average  taken. 
This  number  ^ves  you  the  phagocytic  iji- 
dex,  and,  dividing  their  number  by  the 
standard  you  have  chosen,  you  get  the 
Opsonic  Index.  This  method,  I  hold,  is 
a  much  simpler  one  than  that  of  Wright 
and  Douglas.  Wright  and  Douglas  sepa- 
rate tlie  corpuscles  with  a  cejntrifuge, 
wash  the  corpuscles,  and  use  patient's  se- 
mm.  Now,  one  may  well  ask.  What  is 
the  use  and  value  of  finding  the  opsonic 
index?  It  is  to  estimate  the  amount  of 
the  particular  vaccine  required  to  in- 
crease the  patient's  opsonic  index,  there- 
by increesing  his  power  to  resist  attacks 
ol  bacilli.  If  the  experiment  is  carried 
to  a  successful  issue,  ajid  if  the  bacteri- 
ologist can  place  in  the  hands  of  the 
phy«^ician  a  simplo  workable  test,  there  ia 
no  doubt  that  Paqteur's  hope  will  come  to 
be  a  fact.  Pasteur  prophesied  that  in 
time  to  come  all  infectious  diseases  would 
be  treated  and  cured  by  vaccination,  and 
when  we  review  the  past  twelve  years,  ws 
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cannot  but  be  convinced  that  this  will  bo 
our  method  in  the  jiear  future.  I  may 
here  brie«fly  describe  the  method  of  ob- 
taining the  va'C<?ines.  The  vaccine  con- 
eiste  of  an  emulsion  of  the  pai-ticular 
^erm  which  causes  the  di'\nirte  which  one 
18  treating.  Lai-ge  growths  of  you njr  cul- 
tures are  grown  on  a  medium,  princi- 
pally Agar,  and  when  ready  are  washed 
off  the  agar  with  waTm  salt  solution.  The 
is  now  thoroughly  shaken  up  in  a  t€8t 
tube  to  separate  the  bacilli  and  to  break 
down  the  clumpe.  A  centrifuge  does  the 
work  of  eeparating  very  quickly;  it  is  a 
very  tedious  process  to  get  the  emulwon 
to  the  proper  etandai*d.  By  coanfMiring 
the  number  of  red  corpuscles  with  a  num- 
ber of  germs  in  a  given  quantity  of  fluid, 
one  can  estimate  the  number  of  germs 
very  readily.  Take  a  mixtui-e  of  one  part 
emulsion,  one  part  blood,  and  three-parts 
saline  solution,  and  count  both  corpuscles 
and  germs  in  a  given  fa.p;uc€'.  Therefore, 
inipposing  thtre  were  ten  times  the  num- 
ber of  germs  as  there  were  corpuHclee,  we 
should  have  45,C0a,O0a  in  one  cubic  milli- 
metre. Now  we  eome  to  tlie  method  of  ap- 
plying the  treatment.  First  of  all,  you 
diagnose  the  disease,  take  the  oi^sonic  in- 
dex of  your  patient,  i.i\\[  have  your  vac- 
cine. The  patient  is  now  giytn  his  injec- 
tion of  warm  vax?cine,  and  his  opaanio  in- 
dex watched  very  carefully.  A  short  time 
after  the  injection  the  oiisonic  index  falls, 
and  this  stage  is  called  the  "negative 
phase."  After  a  time,  fiom  a'  fe\*'  hours 
to  two  or  three  da\8,  the  o;i«<onic  index 
rises  again,  a.nd  this  sta^e  is  called  the 
"positive  phase."  In  time  t he ^Adex  dim- 
inishes, and  another  injection  ii?  required, 
but  tnis  time  the  "negative  phase" 
should  be  much  shorter  than  the  first. 
Then,  afrain,  the  index  riser*,  and  mav 
reach  or  even  go  higher  than  the  normal. 
Kepeat  the  injection  until  the  opsonic  in- 
dex remains  et  the  normal.  Never  give 
the  vaccine  during  the  "negative  phase." 
What  goes  on  in  the  patient  during  this 
treatment  is,  first,  the  s>«psonins  are  in- 
creased and  the  phagocvtoeis  is  improved, 
and,  secondly,  the  bacilli  are  destroyed, 
and  the  infection  cmises,  and  a  cure  is 
reoonded  There  is  no  doubt  whatever 
that  performing  the  experiment  is  not  «> 
easy  as  one  would  im.agine  from  merely 
reading  an  account  of  it.  The  difficulty 
of  fiitandardising  the  emulsion  and  the 
grinding  and  separating  the  bacilli  re- 
quire a  lot  of  practice  and  care.  The  de- 
caloif>'ing  the  blood  and  the  mixing  of 
the  fluids  is  simple  enough,  bnt  it  is  ra- 
ther a  delicate  and  difficult  job  to  fix  and 
<itain  the  smear  satisfactorily.  "Opso- 
nin" IB  the  sauce  which  is  mixed  with 
the  bacteria  to  increase  the  appetite  of 
the  phagocytes.  I  mentioned  immunity 
in  the  beginning:  of  these  notes.  Immu- 
nity is  regally  the  power  of   resisting  the 


attacks  of  any  given  germ  or  dis 
This  immunity  may  be  either  naturai  or 
may  be  produced  by  artificial  meaiu».  To 
render  my  meanirjf  more  clear,  I  ■will 
take  the  'die*».'^se  small-pox,  of  which  we 
have  had  quite  enough  experience  in  this 
State  Scnie  |>er>ons  were  naturally  im- 
mune against  this  disease,  while  other> 
re!idil>  fell  victims  to  the  small-pox  ba- 
cilli To  prevent  the  spread  of  this  dis- 
ease, wp  artificially  rendered  people^  im- 
mune hv  giving  them  the  disease  in  a 
very  laild  form  bv  vaccination.  It  was 
not  actually  the  mild  diseate  which  we  iiu 
trcxlucc  that  *.\nu&ed  the  immunitv,  but 
the  products  of  bacterial  action  n>rmed 
during  its  course.  So,  by  these  bacterial 
prrducts,  are  pi-oduced  various  degrees  of 
immunity  without  camming  any  disturb- 
ance to  the  patient  in  the  majority  of 
cases.  Of  course,  an  attack  of  the  disease 
small-pox  it^-elf  causes  a  much  higher  d^- 
giee  of  immunity,  and  is  more  lasting 
than  that  caused  by  vaccination.  It  has 
been  discovered  that  the  Ferum  of  a  hi^h- 
ly-immui!i!*ed  animal  when  injected  into 
a  second  animal  will  protect  that  second 
animal  nu^re  or  lew  fi-om  an  attack  of 
the  given  bacteria.  Now,  thi-;  serum  from 
the  hij?hly-immuniv<ied  r^nimal  is  called 
anti-toxin,  and  one  oarticular  anti-tosin 
was  u«e\l  only  recently  in  the  slight  out- 
break of  diphtheria  in  this  city.  Al- 
though all  tne  sera  have  not  been  so  smc- 
oe^«ful  as  the  anti-toxin  of  diphtheria, 
yet  still  I  am  certain,  f.»3  the  researches 
continue,  we  4nay  be  sanguine  that 
they  will  bo  so.  With  reference 
to  the  phagocytic  action  of  the 
leuoocyt rs,  we  endeavour  to  increase  that 
action  by  the  inject iooi  of  the  bacterial 
prodnct«  of  the  given  germ.  Let  us  takp 
a  ca*H?  of  consumption  or  tuberculosis— 
unhappily,  wo  have  not  far  to  ijo  for  ex- 
ampler-.— would  it  not  be  a  blessing  to  all 
if  we  con  Id  de-^trov  the  tubercle  bacilli  by 
increasing  the  phagocytic  power  of  the 
leucocytts  by  the  simple  means  of  injec 
tions  of  a  serum  r  The  delicate  and  most 
interesting  process  of  finding  the  opsonic 
indi^x,  which  I  have  endeavoured  to  ex- 
plain to  you  to-night,  may  be  hailed  sb 
another  fighting  factor  against  the  dread> 
ful  dise:'S3  tuberculosis.  What  physician 
would  dare  neglect  to  give  the  anti-toxin 
of  diphtheria  in  a  caise  of  diphtheria  at 
the  present  time  if  it  were  procurable? 
The  same  question  will  be  asked  in  the 
future  concerning  other  anti-toxins^  The 
(li^covory  of  the  phagocytic  power  of  the 
leucoo\te*^  hae  caused  workers  all  over 
the  world  to  endeavour  to  make  the  lest 
simple,  and  give  a  practical  therapeutic 
value  to  it.  I  trust  these  few  remariBs 
will  be  understorxl,  ko  that  the  public  will 
be  preparv^d  in  some  measure  for  the  prac- 
tical working  of  this  new  curative  agoncy. 
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JULY  8th,  1907. 


The  monthly  meeting  of  the  Royal  So- 
ciety of  Tasmania  wan  held  i.n  the  So- 
ciety's rooms  last  evening.  His  Excel- 
lency the  Cxovernor,  Sir  Gerald  Strick- 
land, who  was  accompanied  by  the  Lady 
Edeline,  presided.  There  was  a  fair  at- 
tendance of  members. 

The  acting  secretary  (Mi^.  Morton) 
stated  that  Professor  Klaatch,  who  was 
here  in  Januai*y  last,  had  forwarded  ca^ts 
of  two  Kkul Is— Neanderthal  skull  and 
skull  from  Java,  Pittecanthropns  erectus. 

Mr.  A.  J.  Taylor  made  some  interest- 
ing remarks  upon  the  casts,  and  Baid 
they  formed  the  most  interesting  objects 
ever  presented  to  the  ethnological  branch 
of  the  Society. 

A  Seismographic  Observatory. 

A  Utter  wa«  received  from  the  Pre- 
mier (Hon.  J.  W.  Evans,  C.M.G.),  invit 
ing  the  opinion  of  the  Society  on  a  reso- 
lution pa«^sed  by  the  Australasian  Asso- 
ciation of  Sciftnce  that  a  seismograph  sta- 
tion  should   be  establishe<l   at    Hooart. 

Mr.  A.  0.  Green  pointed  out  the  value 
of  seismograi)h  obfiervations,  and  moved 
a  resolution  in  support  of  the  opinion  of 
the  Australasian  Association  of  Science 
that  a  station  should  b^  established  in 
Hobart. 

Dr.  Noetling  HGoo-^ded  the  motion,  and 
gave  the  rauses  of  earthquakes,  and 
pomteil  out  the  improbability  of  such  oc- 
curring   in     Tasmania. 

Mr.  Pits«e  supported  the  motion,  and 
spoke  of  the  scientific  value  of  suoh  ob- 
servations. 

The  motion  was  agreed  to. 

The  Northern  Territory. 
Senator  Dob«on,  who  recently  contri- 
buted a  scries  of  articles  to  "The  Mer- 
cury" on  his  visit  to  thy  Northern  Ter- 
ritory, nesrt  gave  members  some  particu- 
lars of  his  trip  and  obj*ervation.^.  He  re- 
marked that  the  area  of  the  country  was 
3?5,116,003  acres,  which  Mr.  Deakin  had 
airreed  to  take  over,  subject  to  the  ap- 
proval of  the  South  Australian  and  Fed- 
oral  Parliaments.  It  was  proposed  that 
they  should  take  over  its  debt,  amount- 
ing to  Jt'8,21 7.500,  purchase  the  Port  Au- 
gusta railway  at  cost  price,  ^£'2,318,242. 
and  v  hich  wa.s  losirg  .;£80,CO0  annually. 
The  train  ran  once  a  fortnight.  Pro- 
ceeding to  describe  the  country,  Senator 
Dob«>n  said  it  .seemed  to  be  a  desert. 
Over  the  M-hole  of  the  Northern  Terri- 
tory it  was  impos\^iSle  to  see  tropical 
vegetation.  Tropical  Au^-trclia  seemed  to 
him^  to  be  unlike  almot^t  every  other 
tropical  coiuitiy,  there  b^i.ng  an 'absence 
of  indigenous  tropical  vegetation,  and 
he  was  sorry  to  say  no  experiment  had 
been  made  by  the  South  Australian  Go- 
vernment as  to  whether  any  cultivation 
of   tropical    planta    oould    be   carried  on 


with  profit.    He  had  seen  a  grove  of  co- 

coa.nuts  in  the  course  of  nis  travels, 
which  liad  been  introduced  there,  but  al- 
most every  tree  had  been  burrowed  out 
by  white  ants,  and  the  trees  were  slowly 
dying  Orange  and  lemon  trees  suffered 
the  same  way.  He  believed,  from  the  in- 
formation he  gathered,  that  cotton  oould 
be  grown  there,  as  well  as  tobacco.  The 
cattle  brc^eding  industry  had,  he  believed, 
been  a  success,  but  the  country  leased  to 
the  breeders  was  something  enormous,  be- 
cause it  was  TircT  Js.iry  that  they  should 
have  pccess  to  water  in  the  event  of 
droughts.  One  man,  he  was  told,  bred 
U,VM  calve.«»  the  year  before  la«t.  One 
bret-der  had  a  lea'e  of  9X)00  square  miles. 
Hl  waA  informed  that  hor^ses  could  be 
bred  there,  but  the  specimens  which  he 
saw  did  not  confirm  tl^at  statement. 
Sp«aki.ng  of  his  visit  to  the  Adelaide 
River,  Senator  l)ob®cn  said  there  were  60 
miles  of  mars'i  land  on  either  side,  and 
if  properly  treated  and  drained  it  might 
grow  rice  or  anything  else  that  could  be 
grrtwn  in  the  tropics  .  Tropical  agricul- 
ture had  not  as  yet  had  a  commencement, 
He  prore3^rled  to  explain  how  difficult  it 
would  be  to  <^arry  this  on,  owi.ng  to  the 
labour  qunsfion.  Labour  would  have  to 
be  imported  from  India  to  cultivate  jute 
for  instance,  and  the  indu.^try  would 
have  to  hciw  the  cost  of  the  importation, 
thp  repatriation  at  the  end  or  a  term, 
and  cr-mpete  with  the  industry  carried  on 
un  ler  natural  conditions  in  India.  He 
was  told  that  in  India  two  million  acres 
were  kept  in  cultivation  for  the  jute  plant. 
How  could  we  compete  with  them?  As 
to  the  route  the  pioptx-cd  railway  should 
take,  Senator  Dobson  took  exception  to 
being  bound  down  by  the  agreement  made 
with  South  Australia  as  to  any  particu- 
lar route  b<*ing  chosen.  In  connection 
with  this  matter,  the  question  of  defence 
would  be  found  to  be  closely  interwoven 
with  it.  and  he  was  not  prepai-ed  to  vote 
for  anr  agreement  tUi^t  tied  their  hands 
to  any  one  direction.  He  looked  to  the 
time  when  t.'ie  mails  from  England  would 
come  acixxs^  the  Oontincmt  of  Europe 
through  Turkey  and  Persia,  throiig-h 
Northern  India,  down  to  the  Malav  Pe- 
nisula  by  Sinf?apore,  when  they  would  be 
within  four  d  iv*'  steam  of  Port  Darwin. 
Senator  Do^>.«on  next  had  something  to 
say  about  Australian  defeaice,  and  said 
before  they  built  any  railway  there  ought 
to  be  the  stripte*-t  infMiii  ,-  bv  naval  and 
military  experts.  Th?  t> '-ing  over  of  the 
Northern  Territory  involved  many  diffi- 
cult  problems,  and  it  won  id  take  mcnths 
of  debate. 

A  discussion  ensued,  and  His  Excel- 
lency, jtfter  offering  i^oine  remarks  on  the 
discuf^ion  which  had  taken  place,  moved 
a  votj  of  thanks  to  Senator  Dobson  for 
his  address. 


zliv 
AUGUST  14th,    1907. 


COUJSIONS   AT  SEA. 


HOW   THEY    ARE   CAUSED. 

"HARD  A-PORT;  FULL  SPEED 
ASTERN." 


A  meeting  of  the  Royal  Society  of  Tas- 
mania was  held  on  August  14.  Mr.  Ber- 
nard Shaw,  1.8.0.,  presided  over  a  gather- 
ing which  scarcely  numbered  a  score, 
owing  to  the  meeting  clashing  with  other 
functions  taking  place  in  the  city  that 
evening.  His  Excellency  the  Governor 
sent  a  letter  of  apology  for  his  non- 
attendance. 

Mr.  W.  F.  Ward  read  a  paper  upon 
"The  effect  of  reversing  the  screw  on 
the  steering  qualities  of  a  ship,  with  an 
explanation  of  the  Togo-Alice  collision." 
He  feared  that  neither  the  navy  nor  the 
mercantile  marine  had  yet  assimilated 
the  vital  facts  bearing  on  collisions  with 
which  he  dealt.  If  this  opinion  were 
wrong  its  expression  could  do  no  harm; 
if  right,  much  good  should  result.  He 
began  with  an  illustration.  One  night 
in  April  last,  when  the  steamer  Togo  was 
going  down  the  River  Tamar,  and  the 
vacht  Alice  was  steaming  towards  her, 
both  going  at  full  speed,  the  captain  of 
the  Togo  judged  that  a  collision  was 
practically  inevitable,  and  gave  the  or- 
ders "Hai:d  a-port;"  *"i''ull  speed  astern." 
These  were  promptly  carried  out,  the 
collision  was  duly  brought  about,  and 
ten  valuable  lives  were  lost.  The  cor- 
rectness of  these  orders  had  not  been 
questioned,  in  or  out  of  court,  and  it 
might  be  assumed,  therefore,  that  they 
were  generally  regarded,  even  to  this 
day,  as  safe  and  proper  under  similar 
cii:cumstances  of  impending  collision.  Ho 
would  submit,  however,  reasons  for  be- 
lieving that  these  two  orders  combined, 
so  far  from  making  for  safety,  were,  in 
their  combined  effect,  the  actual  and 
direct  cause  of  an  otherwise  avoidable 
collision.  Not  only  this,  but  that,  in 
similar  circumstances,  these  orders  were 
wrong  iu  principle,  that  they  have  led  to 
many  collisions  in  the  past,  and  unless 
discredited,  would  lead  to  more  in  the 
future. 

These  reasons  were  founded  on  actual 
experimental  results  obtained  by  a  Brit- 
ish Association  committee,  which  con- 
sisted of  Sir  W.  Thomson,  F.R.S.  (now 
Lord  Kelvin),  Professor  Osborne  Rev- 
uolds,  F.R.S.,  Mr.  J,  R.  Napier,  F.R.S'., 
and  Mr.  W.  Fronde.  F.R.S. 

Following  up  a  series  of  experiments 
on  models  by  Professor  Reynolds  (report 
of   B.A.,   1875)   this   committee     reported 


(1876)  as  follows:— "The  experiments  of 
the  committee  on  large  ships  have  com- 
pletely established  the  fact  that  the  re- 
versing of  the  screw  of  a  vessel,  with 
full  way  on,  very  much  diminishes  her 
steering  power,  and  reverses  what  little 
it  leaves,  so  that  where  a  collision  is 
imminent,  to  reverse  the  screw  ajid  use 
the  rudder  as  if  the  ship  would  answer 
to  it  in  the  usual  manner,  is  a  certain 
way  of  bringing  about  the  collision,  and 
to  judge  from  the  accounts  of  collisions, 
this  is  precisely  what  is  done  in  nine 
cases  out  of  ten."  ' 

Further,  the  committee  went  on  to  re- 
port: "It  appears  that  a  ship  will  turn 
faster,  and  for  an  angle  of .  30deg.,  in 
less  room  when  driving  full  speed  ahead, 
than  with  her  engines  reversed,  even  if 
the  ruduer  is  rightly  used.  Thus  when 
an  obstacle  is  too  near  to  admit  of  stop- 
ping the  ship,  then  the  only  chance  ia  to 
keep  the  engines  on  <full  speed  ahead, 
and  so  to  give  the  rudder  an  opportunitv 
of  doing  its  work." 

The  speaker  illustrated  his  address 
with  diagrams.  The  first  showed  approxi- 
mately the  effect  or  reversing  the  screw 
of  one  of  the  experimental  vessels.  The 
screw  was  reversed  at  a  point  called  E, 
and  the  vessel  was  in  position  D  at  the 
time  when  she  had  lost  half  her  wav. 
Another  point  (C)  showed  the  position 
reached  in  the  same  time  when  the  screw 
v/as  not  reversed,  the  helm  in  each  case 
being  hard  a-port.  By  the  time  she  had 
lost  all  way  this  vessel  was  heading  **! 
degrees  to  port  of  her  original  direction.  * 
whereas  had  her  screw  not  been  revers- 
ed she  would  have  headed  60  degrees  to 
starboard,  so  that  the  total  effect  of  re- 
versing was  to  turn  her  through  90deg. 

The  committee,  he  stated,  said:  *'A 
glance  at  the  diagram  is  sufficient  to 
show  what  a  fatal  mistake  it  must  be, 
when  a  collision  is  imminent,  to  reverse 
the  screw,  and  then  use  the  rudder  as  if 
the  ship  would  asuwer  to  it  in  the  usual 
manner."  A  second  diagram  was  a 
sketch  applying  these  experimental  re- 
sults to  fairly  meet  the  evidence  given 
at  the  inquest,  although  much  of  this 
was  contradictory.  The  first  point  (A> 
suggested  the  position  the  Togo  would 
have  reached  had  her  screw  not  been 
reversed;  the  second  (B)  her  possible  po- 
sition owing  to  reversal;  and  the  third 
(E)  where  her  screw  was  reversed.  The 
Alice  was  heading  for  the  bank,  and  the 
Togo  was  shown  striking  her  practicallv 
at  right  angles,  as  stated  by  her  captain. 
That  something  like  this  must  have 
taken  place  was  supported  by  the  fact  of 
the  collision  occurring  at  right  angles.  • 
if  or  it  was  known  that  the  vessels'  helms 
were  both  hard  a-port.  If  both  were 
answerine  their  helms  properly  it  would 
appear  that,  if  they  struck  at  all,  they         I 
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would  meet  either  almost  bows  on,  or  at 
an  oblique  and  glancing  angle.  Here, 
then,  w  s  further  support  for  the  con- 
tention that,  owing  to  the  reversal  ol'  the 
screw,  the  Togo,  instead  of  going  to  star- 
board and  saiety,  as  intended,  actually 
went  to  port  against  her  rudder,  anu  so 
into  collision.  Counsel,  at  the  inquest, 
beveral  times  asked  in  vain  for  an  ex- 
planation of  this  remarkable  position  at 
right  angles. 

Variations  due  to  differences  in  ships; 
to  right  or  left-handed  screws,  and  their 
effects  with  helms  to  port  and  to  star- 
board; the  steering  effects  produced  by 
reversing  from  full  speed  astern  to  full 
speed  ahead;  and  other  important  details, 
wore  given  in  the  reports  of  the  commit- 
tee. The  Admiralty,  at  the  request  of 
the  committee,  furnished  details  of  trials 
made  with  two  large  ships,  and  these 
confirmed  the  committee's  conclusions 
(B.A.  report,  1880). 

These  results  did  not  reach  the  com- 
mittee for  nearly  3^  years;  it  was  pos- 
sible that  they  have  remained  still  prac- 
tically unknown,  and  that  some  of  the 
"numerous  collisions  between  the  ships 
of  our  own  navy,"  mentioned  by  the 
committee  as  occurring  while  they  were 
endeavouring  "to  execute  ordinary  move- 
ments,*' might  still  be  repeating  them- 
selves, owing  to  unexpected  alteration  of 
direction,  due  to  the  reversal  of  screw 
reversing  the  rudder's  action.  Cable 
news  had  recently  been  received  that 
eight  destroyers  had  been  damaged  in  u 
fortnight.  Vessels  of  this  class  train  in 
squadrons,  sometimes  at  night,  without 
any  lights,  and  they  ran,  therefore,  un- 
usual risks  of  collision.  They  had,  how- 
ever, twin  screws,  but  it  seemed  not  im- 
probable that  in  their  case  also  some 
analogous  effect  of  reversal  would  best 
explain  vague  statements  as  to  failure  to 


answer  helm,  or  failure  of  steering  gear 
to'  act  at  a  critical  moment. 

In  conclusion,  he  claimed  that  the  im- 
portance of  the  subject  justihed  bold  ar- 
gument from  the  particular  to  the  gene- 
ral,«  and  submitted  that,  at  the  very 
least,  he  had  made  out  an  overwhelming 
case  for  experimental  trials  with  the 
Togo,  as  a  first  step  towards  ensuring 
public  safety  in  the  future. 

Mr.  A.  O.  Green  contended  that  marin- 
ers were  acquainted  with  the  efl'ect  which 
tho  reversal  of  the  screw  had  upon  the 
steering  qualities  of  ships.  But  to  ask 
a  captain  to  dash  full  speed  ahead,  rely- 
ing only  upon  the  action  of  his  helm, 
was  to  ask  him*  to  undertake  a  very 
great  risk.  The  approaching  ship  loomed 
up  big  in  front  of  him,  and  tne  ques- 
tion was  whether  he  would  be  able  to 
clear  the  large  arc  on  the  horizon.  If 
he  went  full  speed  ahead  with  a  full 
helm  and  failed  to  clear  the  ship  in 
front,  the  collision  would  be  as  bad  as 
it  could  be%  Yet  he  knew  that  while 
he  reversed  his  engines,  and  was  lessen- 
ing the  blow,  he  was,  at  the  same  time, 
more  likelv  to  incur  a  collision.  But  he 
knew  further  that  if  he  did  reverse  his 
engines  and  gave  the  order  "hard  a-port," 
he  was  sure  of  obtaining  greater  con- 
sideration at  the  hands  of  the  subsequent 
court  of  marine  inauiry  than  would  the 
captain  who  hau  aetormined  to  dash 
"foolhardily  ahead." 

Further  points  of  detail  were  discuss- 
ed. 

Mr.  Ward,  in  reply,  said  he  realised 
that  the  idea  had  yet  to  be  driven  into 
the  minds  of  courts  of  law.  They  should 
acknowledge  that  the  man  who  drove 
ahead  was  in  the  right. 

Mr.  Ward  was  accorded  a  vote  of 
thanks  by  the  meeting  for  his  paper. 
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OCTOBER  14th,    1907. 


The  monthlv  meeting  of  the  Royal  So- 
ciety was  held  at  the  Miieeum  last  even- 
ing. His  Excellency  the  Governor,  Sir 
Gerald  Strickland,  presided. 

The  following  were  electad  members:  — 
Rev.  F.  H.  Baring,  M.A..  F.R.G.S.,  Dr. 
Lindsay  Miller,  Mr.  M.  Maeon,  and 
Alderman  II.  T.  Gould. 

Tasmanian  Emus. 
The  Secretary  (Mre.  C.  E.  Morton)  read 
an  extract  from  "Nature,"  in  reference 
to  some  bones  of  the  small  emu  which 
were  sent  to  Professor  Giglioli,  of  the 
Royal  Zoological  Mu«eum,  Florence,  they 
having  been  found  by  Mr.  R.  M.  John- 
ston and  the  late  Mr.  Alex.  Morton  on 
King  Island.  Profesc^or  Giglioli  stated 
that  the  t)ones  were  ab.^jlutely  identical 
wnth  the  corresponding  bones  of  Peron'a 
specimen  from  Kangaroo  Island.  The 
8ame  professor  said: — "We  possess  two 
authentic  skeletons  and  two'  mounted 
specimens  of  Dromeeus  ater  (Peron), 
which,  in  the  first  years  of  last  century, 
■was  abundant  on  Kangaroo  Island;  two 
of  these  four  specimens  are  in  Paris,  one 
is  in  Florence,  and  one  in  Liverpool. 
Mine  is  a  skeleton,  and  is  one  of  the 
three  brought  alive  to  France  by  Peron 
in  1803  from  Kangaroo  Island.  The 
Liverpool  specimen  is,  I  think,,  not  locat- 
ed j  it  is,  undoubtedly,  D.  ater,  but  might 
hail  from  King  Island,  or  even  from 
Tasmania;  it  may  be  the  'lesser  emu' 
of  the  Rullock  Museum,  dispersed  in 
1819." 

Electricity  and  Matter. 

"Electricity  and  Matter"  was  the  sub- 
ject of  a  paper  read  bj  Mr.  H.  J.  Spen- 
cer. He  remarked  upon  the  procress  that 
had  been  made  in  the  practical  applica- 
tion of  electricity,  some  thirty  years  ago 
there  being  no  electrical  industries  m 
existence.  In  1831,  Faraday  discovered 
the  principle  of  the  dynamo,  but  nearly 
forty  years  elapsed  before  that  great  dis- 
covery bore  fruit.  After  referring  to 
some  of  the  uses  of  electricity,  Mr.  Spen- 
cer briefly  touched  upon  the  work  of  the 
earlier  investigators*  and   described   the 


phenomenon  which  led  up  to  the  elec- 
tronic theory.  Having  taken  his  hearers 
step  by  step  up  to  the  problem  of  struc" 
ture,  he  said,  having  reached  the  conclu- 
sion that  electricity,  like  matter,  was 
atomic  in  struc Lure^i  were  they  prepared 
for  the  question,  "Is  electricity  identical 
with  matter?"  He  proceeded  to  discuss 
the  subject,  and  concluded  by  pointing 
out  that  the  free  motion  of  electrons  in 
a  conductor  created  what  was  called  an 
electric  current;  their  vibration  gave  rise 
to  ether  waves  or  radiation,  whether  it 
be  light  or  heat.  The  ether  could  only 
be  moved  by  electrons,  hence  the  electron 
appeared  to  be  the  source  of  all  physical 
pnenomena,  and  when  they  unuerstood 
better  how  to  control  its  motions,  they 
might  be  able  to  produce  light  without 
heat;  nay,  further,  perhaps  to  marehai 
these  invisible  servants  without  the  aid 
of  cumber^^ome  machinery,  and  train 
them  to  do  our  will  by  far  simpler  and 
more  efficient  methods  than  we  at  pre- 
sent use.  To  substantiate  the  theory,  it 
must  be  made  to  explain  all  the  facts  of 
chemical  combination  and  volency  as 
well,  but  to  go  into  that  would  involve 
much  more  time  than  was  at  his  dis- 
posal. The  lecture  was  illustrated  with 
several   intere^^ting  experiments. 

Mr.  Spenoer  was  asked  several  questions 
api>ertuining  to  the  question  by  His 
Excellency,  and  made  interesting  replies. 

Dr.  J,  S.  C.  Elkington  spoke  of  the 
therapeutic  value  of  electricity,  and  said 
they  must  all  concur  that  Mr.  Spencer 
hnd  given  them  a  most  excellent  and 
interesting  address. 

His  Excellency,  in  proposing  a  vote  of 
thanks  to  Mr.  Spencer,  said  he  had 
furnished  them  with  a  very  rapid,  use- 
ful, and  concise  demonstration  of  several 
of  the  recent  commercial  successes  in 
the  application  of  electricity.  He  had 
enabled  them  in  a  few  minutes  to  realise 
what  they  could  not  understand  from 
hours,  and,  perhaps,  weeks,  of  book  read- 
ing. He  had  enjoyed  the  evening's  enter- 
tainment very  much,  and  on  behalf  of 
himself  and  Fellows  he  tendered  Mr. 
Spencer  their  cordial  thanks.  (Ap- 
plause.) 


xlvii 


THE    LATE    MR.    ALEX.    MORTON. 


Th€  n«ws  of  the  death  of  Mr.  Alex- 
mnder  Morton,  Director  of  the  Tas- 
manian  Museum,  will  be  received  with 
regret  by  the  public  of  Tasmania,  to 
whom  his  name  has  lon^  been  a  house- 
hold word,  as  also  by  soientiHc  workers 
throughout  Australia,  by  w^hom  he  w^as 
held  in  high  esteem.  Mr.  Morton  died 
shortly  before  noon  on  Monday,  May 
27,  1«)7,  at  Whitminster  Lodce  Pri- 
vate Hospital,  Sandy  Bay,  near  Hobart, 
Tasmania,  of  which  he  had  been  an  in< 
mate  for  some  weeks.  The  immedi- 
ate cause  of  death  was  heart  disease. 

Born  at  Hardtimes  Landing,  Louisi- 
ana, about  fifty- two  years  ago,  the 
son  of  a  planter,  Mr.  Morton,  while 
yet  a  boy.  migrated  with  his  father 
to  Queensland.  Morton  senior  invest- 
ed what  capital  he  possessed  in  a 
-u^ar  pLantattion,  but  died  before  he 
bad  time  to  bring  his  enterprise  to  a 
successful  issue.  In  consequehce  of 
bis  father's  death,  Alex.  Morton,  who 
w&s  Bitiil  youing,  was  thrown  entirely 
upon  his  own  resources :  he  had  to 
■begin  life  at  the  foot  of  the  ladder. 
For  a  time,  in  oolloouial  phrase,  he 
roughed  it ;  he  gainea  a  livelihood  by 
the  means  he  found  most  ready  to 
band,  and  at  one  period  served  as  a 
seaman  before  the  mafft.  Subsequent- 
ly the  experience  gained  in  his  younger 
days  became  invaluable  to  him  ;  for  it 
fitted  him,  as  no  other  training  could, 
for  the  missions  which  he  was  selected 
to  undertake  by  the  Council  of  the  Syd- 
ney Museum  and  other  s^^entific  bodies. 
Having  joined  the  staff  of  the  Sydney 
Museum,  he  rose  rapidly  in  the  estima- 
tion of  the  Council,  and  of  the  Cura- 
tor (Mr.  Ramsay);  and  when  it  was 
decided  to  send  an  exploring  party  to 
New  Guinea,  to  the  remote  parts  of 
Queensland,  and  to  the  Andaman 
Islands,  he  was  chosen  for  the  work, 
and  discharged  his  commission  in  a 
manner  which  gave  general  sa'tisf ac- 
tion. He  visitea  places  which  had  not 
previously  been  explored  by  a  scientific 
collector,  a  fact  which  gives  some  of 
his  records  a  unique  value.  In  the 
course  of  time  Mr.  Morton  came  to 
bold  a  high  position  in  the  Sydney 
Museum,  and  when  the  directorship 
of  the  Tasmanian  Museum  became  va- 
cant, about  23  years  ago,  he  offered 
bimself  for  the  post.  The  Royal  So- 
ciety, in  view  of  hi<(  favourable  recom- 


mendation by  the  authorities  of  the 
sister  institution  in  New  South  Wales, 
unhesitatingly  appointed  him.  That 
the  Royal  Society  was  exceptionally 
hanpy  m  its  choice  has  long  been 
universally  admitted.  The  Tasmamian 
Museum  in  its  present  magnitude  and 
completeness  is  of  Mr.  Morton's  crea- 
tion. He  revised  the  claesLfication  of 
the  collection  of  specimens  which  he 
found  on  takimg  charge  of  the  institu- 
tion :  and  not  only  aid  he  revise  it, 
but  he  added  to  and  increased  it  very 
materially.  His  object  was  not  mere- 
ly to  make  the  Museum  a  place  where 
tbe  curious  might  gratify  a  taste  for 
novelt^'  but  a  school  for  the  instruction 
of  both  local  people  and  visit  ing 
scientists.  His  scheme  of  classifica- 
tion enabled  the  inquirer  to  view  the 
natural  history  of  the  whole  island, 
as  it  were,  in  miniature.  Besides  be- 
ing a  Curator  of  all-round  capacity, 
there  were  some  departments  of  his 
work  to  which  be  devoted  particular 
attention,  and  in  which  he  achieved 
notable  success.  In  ornithology  and 
ichthyology  he  made  original  re- 
searches, and  materially  improved  the 
collections  of  specimens  illustrative  of 
these  branches  of  naftural  history.  Mr. 
Morton  did  not  profess  to  be  a  con- 
noisseur of  art,  but  witb  the  means  at 
his  disposal  he  did  his  best  to  get  to- 
gether a  collection  of  pictures  -worthy 
of  the  city.  His  success  in  securing 
works  of  art  on  loan  was  remarkable; 
indeed,  he  succeeded  when  no  one  else 
would  think  of  making  an  attempt. 
As  secretary  of  the.  Royal  Society,  be 
disohar^^  his  duties  with  .  the  same 
abounding  energy,  and  to  him  must  be 
assigned  in  a  large  measure  the  credit 
.>f  having  maintained  public  intere^ 
in  its  discussions.  And  while  he  was 
over  ready  to  put  his  own  shoulder  to  the 
wheel,  he  possessed  in  a  rare  degree 
the  faculty  of  enlisting  the  services  of 
all  whom  he  thought  capable  of  assist- 
ing. If  an  eminent  scientist  visited 
the  city,  the  public  never  waited  long 
to  learn  that  Mr.  Morton  had  induc- 
ed him  to  jcive  the  Royal  Society  the 
benefit  of  his  special  knowledge.  There 
was  another  institution,  the  Science 
Conference,  in  which  Mr.  Morton  in- 
terested himaelf,  and  on  behalf  of 
which  he  worked  with  characteristio 
vigour.        It  benefited   largely  by    bis 
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powers  of  organisation,  and 'at  criti- 
cal times  in  its  history  he  was  largely 
iniitrumental  in  preserving  its  exist- 
ence. 

Reference  has  already  been  made  to 
some  of  Mr.  Morton's  scientific  expedi- 
tions. It  remains  to  speak  of  one  or 
two  more.  Some  years  ago  he  was 
commissioned  by  the  '  Western  Aus- 
tralian Government  to  make  a  collec- 
tion of  the  minerals  of  that  State. 
This  he  did  in  a  manner  at  once  suc- 
cessful &nd  satisfactory  to  those  con- 
cerned:  and,  thanks  to  the  generosity 
of  the  We&tern  Australian  Government. 
tlie  Tasmanian  Museum  was  enriched 
by  large  additions  to  its  geological  de- 
partments. Another  commission  which 
he  undertook  and  successfully  per- 
formed was  the  imi>ortation  of  fish 
from  Canada.  During  the  Canadian 
winter  he  worked  night  and  day,  and 
it  18  not  improbable  thac  the  over -ex- 
ertion then  undergone  contributed  to 
his  breakdown  in  health.  His  activity 
was  by  no  meaufi  confined  to  the  Mu- 
seum. He  was  Director  of  the  Bo- 
tanical Gardens,  Secretary  of  the  Do- 
71  lain  Committee^  and  a  member  of  the 
Fisheries  Commission.  In  these  sev- 
eral capacities  he  labour<?d  with  his 
wonted  energy  and  ability.  He  was 
one  of  the  oldest  and  most  useful  mem- 
hers  of  the  Southern  Tasmanian  Agri- 
cultural Society,  and  assisted  very  ma- 
terially in  bringing  that  organisation 
up  to  it«  present  prosperous  condition. 
Other  societies  benefited  by  his  indus- 
try and  enthusiasm  ;  in  fact,  wherever 
there  was  good  work  to  be  done  tor  the 
nublio  or  for  any  scientific  or  benevo- 
lent object,  there  Mr.  Morton  was  to 
be  found,  and  in  his  own  way  always 
undertaking  a  large  portion  of  the 
work. 

Of  Mr.  Morton  one  vho  knew  him 
Ultimately  says  :  — "He  w^s  a  warm  and 
loyal  friend.  If  a  man  was  ill  he 
would  be  willing  to  watch  by  his  bed 
all  night,  even  tnough  he  scarcely  knew 
him.  No  man  was  more  tender  than 
he  was,  and  of  all  the  men  lever  knew, 
none  was  more  affectionate  and  loyal." 

The  deceased  gentleman  leaves  a 
wid(w  and  family  of  three  daughters 
and  one  son. 

The  interment  of  his  mortal  remains 
took  place  at  the  Cornelian  Bay  Ceme- 
tery on  Wednesday,  29«^h  ult.  There 
wnn  a  large  gathering  of  sorrowing 
friends. 

The  funeral  of  the  late  Mr.  .Alexander 
Morton,  whose  remains  were  buried  iw 
tlie  cemetery  at  Cornelian  Bay  on  the 


29th  May,  1907,  was  one  of  the  most  re- 
presentative that  has  ever  been  wit- 
nessed in  Hobart.  The  fiags  at  the 
public  and  leading  private  otfices,  in- 
cluding those  of  the  S.T.A.  and  P. 
Society,  were  at  half-mast,  out  of  re- 
spect to  one  who  had  done  so  much  tor 
the  community  among  whom  his  lot 
waa  cast.  For  the  deceased  had  not 
only  been  Director  of  the  Museum  for  a 
great  number  of  years,  but  had  taken 
an  interest  in,  and  had  been  personally 
associated  with,  so  many  other  institu- 
tions of  a  scientific  and  general  charac- 
ter, each  of  which  sent  at  least  one  re» 
presentacive  to  pay  the  last  sad  testi- 
mony of  respect,  that  the  gathering  at 
the  grave  was  typical  of  Hobart  from 
almost  every  point  of  view.  The 
beautifully  ornamented  coffin  of  polished 
wood,  with  silver  decorations,  was  al- 
most hidden  beneath  a  mass  of  floral 
wreaths,  mute  symbols  of  a  sympathy 
that  was  universally  felt.  There  were 
wreaths  "from  his  wife  and  family," 
fiom  the  nurses  at  Whit  minster  Lodge, 
who  had  soothed  his  last  sad  hours; 
from  the  Trustees  of  the  Museum,  also 
from  Messrs.  J.  and  L.  Arnold,  an<* 
Stanley,  of  the  same  insrtitution ;  from 
Mr.  A.  Q.  Webster,  chairman  of  the 
Royal  Society,  and  another  from  the 
Council  of  the  same;  from  Lebrena, 
Holebrook,  the  residence  of  the  Webster 
family :  from  Mr.  E.  Hawson,  chair- 
man of  the  committee  of  the  S.T.A. 
and  P.  Society ;  from  Mr.  R.  M.  John- 
ston, I.S.O.,  who  had  long  been  the  de- 
ceased's particular  friend;  from  Mr. 
J.  Wardman,  of  the  Botanic  Gardens, 
of  which  the  deceased  had  been  the  di- 
rector •  from  Colonel  Legge ;  from  the 
president  and  members  of  the  Hamilton 
Society :  from  the  committee  of  the 
Arts  "and  Crafts  Society,  in  whose  work 
the  deceased  took  the  greatest  interest ; 
from  the  W.M.,  officers,  and  brethren 
of  the  Tasmania  Union  Lodge;  from 
the  members  of  the  Taamanian  Field 
Naturalists*  Club,  to  which  the  de- 
ceased had  rendered  valuable  assiat- 
ance  in  many  ways :  from  the  Tourist 
Association  •  from  Mr.  G.  A.  Webster. 
M.B. ;  from  Mr.  W.  P.  laylor  and 
fami]  from    "Marie,   with   love  and 

deep  sympath'  •"  and  last,  but  as- 
suredly not  least,  "from  his  little 
friend,  Eric  Waugh." 

The  funeral  cortege  left  the  Museum 
shortly  after  2.30  p.m.  There  were  a 
larp;e  number  of  carriages,  the  first  con- 
taining the  chief  mourners  —  Mast«r 
Morton,  the  deceased's  only  son,  and  Mr. 
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C.  W^stbrook,  his  son-in-law,  with  whom 
were  Mr.  A.  G.  Webster  and  Mr.  B. 
M.  Johndton,  I.S.O.  The  Governor's 
carriage  followed  next,  His  Excellency 
being  represented  by  Mr.  George 
Browne,  I.S.O. ,  private  secretary. 
The  following  gentlemen  were  also 
present:  —  The  Acting  Premier 
(Hon.  W.  B.  Propsting,  M.L.C.), 
and  the  Minister  of  Lands  (Hon. 
Alec.  Hean);  the  Speaker  of  the 
Aaaembly  (Mr.  J.  G.  Davies,  C.M.G.>, 
Messrs.  A.  G.  Webster,  Bernard  Shaw, 
I.S.O.  R.  M.  Johnston,  I.S.O.,  F.L.S. ; 
Thoa.  Stephens,  M.A.,  F.G.S.,:  Rus- 
sell Toang  and  Colonel  W.  V.  Legge, 
B.A.  (trustees  of  the  Museum) ; 
Sir  Blliott  Lewis,  K.C.M.G. :  Judge 
Clark ;  Bishop  Delany,  and  Revs. 
M.  W.  Gilleran  and  P.  R.  Hennebry; 
Canon  Shoobridge  (representing  Bishop 
Mercer) :  Messrs.  A.  Reid  (Under  Trea- 
surer), J.  K.  Reid  (Clerk  of  the  House 
of  Assembly),  who  also  represented  the 
kirk  session  of  St.  Andrew's; and  £.  C. 
Nowell.  I.S.O.  (Clerk  of  the  Legislative 
Council);  Senator  Mulca>y;  the 
Mayor  (Alderman  C.  D.  Hayv.  ood^  and 
Aldermen  A.  Crisp,   G.   Korr,   and   H. 


T.  Gould:  the  Solicitor-General  (Mr. 
E.  D.  Dobbie) ;  Hons.  W.  H.  Burgess. 
Arthur  Morrisby,  M.L.C.,  and  StaSora 
Bird,  M.H.A.;  Captain  A.  C.  Parkier 
(representing  the  Conunandant);  the 
Surveyor-General  (Mr.  B.  A.  Counsel); 
Rev.  G.  W.  Sharp;  Messrs.  B.  Hawson 
(chairman  of  oommittee),  Leslie  Mur- 
doch (secretary),  and  members  of  the 
S.T.A.  and  P.  Society;  Mr.  A.  Wer- 
theimer  (secretary)  and  members  of  the 
Tourist  Association ;  Mr.  J.  E.  C. 
Lord  (Commissioner  of  Police);  Drs. 
E.  L.  Orowther,  M.H.A.,  Gregory 
Sprott  (City  Health  Officer).  G.  H. 
Butler.  M.L.C.,  E.  J.  Crouch,  E.  W. 
J.  Ireland,  and  A.  H.  Clarke;  Mr.  J. 
Wardman.  Colonel  Warner,  etc. 

The  cortege  drove  up  Elizabeth- 
street  to  the  cemetery  at  Cor- 
nelian Bay,  where  the  deceased^s  re- 
mains were  laid  to  rest.  The  Rev. 
James  Barr,  of  St.  Andrew's  Church, 
in  accordance  with  the  expressed  desire 
of  the  deceased,  conduoted  the  funersl 
service,  which  was  of  the  simplest 
character.  Tho  funeral  arrangements 
were  in  the  hai:  Is  of  Messrs.  A.  Clark 
and  Son. 


T^eport  of  tl\e  T^oyal  5ocirfy  of  ZTasnfiania  for  the 
year  1907. 


The  Council  of  the  Royal  Society  of  Tasmania  present  to 
the  Annual  General  Meeting  of  Members  their  Annual  Report 
upon  the  operations  of  the  Society  during  the  year  1907. 

Eight  ordinary  and  three  special  general  meetings  of  the 
Society  were  held. 

The  Members  of  the  Council  were  engaged  for  some  months 
on  a  revision  of  the  Rules  of  the  Society,  which  had  become 
unsuited  to  the  present  conditions.  The  revised  draft  was 
approved  and  adopted  at  a  special  general  meeting  held  on 
December  23rd,  and  the  rules  are  now  printed. 

One  of  the  new  rules  provides  for  the  admission  of  Asso- 
ciates at  a  fee  of  15/-  per  annum.  Provision  is  made  also  for 
the  establishment  of  sections  for  the  study  of  particular 
branches  of  science,  named  as  follows  : — 

Section  A.— Natural  History  and  Geology,  including  field 
excursions. 

Section  B. — Medical  Science. 

Section  C— Biology. 

Section  D.—  Australasian  History,  Geography,  and  Ethno- 
logy. 

Section  B.  has  been  in  operation  for  some  yeara,  but  is  only 
now  included  in  a  general  scheme. 

Members  of  the  Council  and  the  Society  deeply  regret  the 
death  of  their  late  Secretary,  Mr.  Alexander  Morton,  which 
took  place  in  May  last. 

Early  in  July  a  Member  of  Council,  Mr.  R.  M.  Johnston, 
I.S.O..  visited  England  and  America  to  represent  the  Society 
and  the  Tasmanian  Museum  at  a  Zoological  Conference  in 
Boston,  U.S.A.,  and  at  the  Centenary  Meeting  of  the  Geological 
Society  in  London.  Mr.  Johnston  was  the  bearer  of  a  memorial 
from  the  Council  on  the  occasion,  conveying  the  greetings  of 
the  Society  to  their  confreres  in  scientific  work. 

The  membership  of  the  Society  has  kept  at  about  the  level 
of  the  three  previous  years.  Fourteen  new  Members  were 
elected ;  seven  were  lost  by  death  or  resignation.  It  is  hoped 
that  with  the  new  year  an  increase  in  membership  and  a 
greater  number  of  scientific  papers  will  widfn  the  scope  and 
strengthen  the  position  of  the  Society.  His  Excellency  the 
Governor,  who  is  the  President,  has  taken  a  great  interest  in 
the  welfare  of  the  Society,  and  whenever  possible  has  presided 
at  the  monthly  and  special  meetings. 

One  change  has  been  made  in  the  personnel  of  the  Council. 
Professor  Neil  Smith  having  resigned  his  place  has  been  filled 
by  the  election  of  Dr.  J.  S.  C.  Elkington. 
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The  following  Papers  were  read  during  the  winter 
season,  1907: 


April  29th. — **A    Review   of    the    Year's   Topics   of   Scientific 
Interest."— His  Excellency  the  Governor. 


May  14th. — "  The  Stone  Implements  of  Tasmanian  Aborigines.' 
-Dr.  F.  Noetling. 


June  11th. — 1.  "Note  on  the  Ben  Lomond  Plateau  and  the 
Discovery  of  High  Land  at  the  North  End."— Col.  W.  V. 
Legge,  K.A. 

2.  "The  Ben  Lomond  Range— The  Height  of 
Legge  Tor."— Messrs.  L.  F.  Qiblin,  B.A.  and  E.  L.  Piesse, 
B.Sc. 

3.  *'  The  Germ  as  a  Friend  in  Therapeutics. — The 
Opsonic  Index."— Mr.  E.  J.  Roberts,  M.  B. 


July  8th— **  The  Northern  Territory."— Senator  Dobson. 


August  14th.— "Collisions  at  Sea,— The  effect  of  screw  reversion.' 
-Mr.  W.  F.  Ward. 


October  14th.— "Electricity  and  Matter."— Mr.  H.  J.  Spencer 


NOTES  ON  THE  TASMANIAN  AMORPHOLITMES. 
(By  Fritz  Noetling,  M.A.,  Ph.  D.,  etc.) 

I.  INTRODUCTION. 

The  application  of  the  terms:  Eolithic,  Pal«olithic, 
and  even  Neolithic  to  designate  certain  groups  of  stone 
implements,  has  of  late  become  very  erratic  and  uncertain. 
It  would  trangress  the  limite  of  this  paper  to  discuss  the 
causes  of  this  vacillation,  but  it  is  sufficient  to  say  that 
the  so-called  "biologicar'  moment  is  a  good  deal  responsible 
for  this  uncertainty.  Tools  and  implements  wrought  by 
human  hands,  whether  at  the  dawn  of  mankind,  or  in  the 
heyday  of  our  present  civilisation  are  lifeless  objects,  and 
no  matter  of  argument  will  ever  instil  them  with  lite. 
These  objects  are  the  produce  of  a  more  or  less  advanced 
technical  skill  of  their  makers,  and  therefore  the  represen- 
tatives of  certain  technical  stages,  which  must  not  neces- 
sarily  have  existed  simultaneously  all  over  the  earth. 
Form  alone,  unsupported  by  other  evidence,  is  no  prool 
of  age,  this  we  may  take  as  granted,  and  all  modem 
authors  agree  on  this  point.  The  best  and  safest  way  is 
therefore  to  diveet  the  terms  Eolithic,  Palaeolithic,  and 
Neolithic  of  all  connection  with  age,  absolute  or  relative, 
and  to  consider  them  as  terms,  merely  used  to  express  a 
certain  stage  of  finish — ^in  other  words,  to  represent  cer- 
tain technical  stages  during  the  general  evolution  of  hu- 
man life.  If  applied  in  this  restricted  sense  only,  the 
above  terms  lose  at  once  all  their  uncertainty,  because  it 
is  easy  enough  to  define  the  essential  features  of  a  given 
technical  stage. 

If  we  let  the  bewildering  mass  of  relics  which  innum- 
erable generations  have  left  behind  pass  review,  one  fact 
becomes  conspicuous  at  once.  There  is  a  large  group  of 
implements  which  leave  no  doubt  that  it  was  the  intention^ 
the  will  of  their  makers  to  produce  a  certain*  well-defined 
form.  These  implements  bearing  evidence  of  the  intention 
or  will  to  produce  a  certain  shape  may  be  conveniently 
termed :  Morpholithes.  The  other  large  group  repre- 
sents all  those  numerous,  shapeless  implements,  which  bear 
no  evidence  of  the  maker's  will  or  intention  to  produce  a 
definite  shape.  This  group  of  implements  may  titly  be 
termed :  Amorpholithes. 

It  will  at  once  be  seen  that  the  Amorpholithes  repre- 
sent a  lower  technical  stage  than  the  Morpholithes,  and 
that  of  necessity  they  are  not  so  conspicuous  objects  as  the 
latter.  In  fact,  it  is  almost  impossible  to  distinguish  the 
lowest  types  of  Amorpholithes,  that  is  to  say,  objects 
wrought  by  human  hands,  from  specimens  accidentally 
produced  by  natural  causes,  unless  we  have  some  unshak- 
able evidence  in  proof  of  their  artificial  nature.  It  is 
probably  this  difficulty,  and  the  reluctance  to  express  a 
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definite  opinion  on  an  object  which,  after  all,  may  only 
be  a  lusus  naturae,  which  accounts  for  the  indifference,  not 
to  say  contempt,  with  which  this  branch  of  the  prehistoric 
science  has  generally  been  treated.  Only  quite  recently 
the  enormous  importance  which  these  rudely  manufactured 
implements  bear  on  the  history  of  our  race  have  been  fully 
recognised,  mainly  thanks  to  the  energetic  and  skilful 
work  of  the  Belgian  geologist,  Rutot,  in  Bruxelles.  Eutot 
termed  those  specimens  which  he  found  in  the  diluvial 
strata  of  Belgium,  and  of  late,  as  he  tells  me  by  letter,  even 
in  beds  of  Miocene  and  Oligocene  age :  Eolithes.  It  is 
in  my  opinion  unquestionable  that  this  term  is  too  widely 
circumscribed,  and  that  among  a  larger  number  of  Eolithes 
in  the  meaning  of  Rutot,  we  can,  with  tiie  greatest 
ease,  distinguish  a  certain  number  of  specimens  which  ar^ 
always  characterised  by  two  very  different  faces.  One 
face  is  always  flat,  and,  as  proved  by  the  bulb  of  percussion, 
unquestionably  represents  the  plane  of  fracture  when 
struck  off  from  the  parent  block.  This  face  never  shows 
any  traces  of  secondary  trimming  or  chipping.  Flatness 
was  an  essential  feature  of  this  face,  and  as  we  shall  pre- 
sently see  this  flatness  was  not  accidental,  resulting  from 
the  flaking  off  the  implement  from  a  larger  block,  but  a 
feature  that  was  desired,  intended,  to  produce  when  the 
implement  was  manufactured.  Quite  different  is  the  ap- 
pearance of  the  opposite  face ;  this  is  always  convex,  ancl 
adways  more  or  less  worked  or  trimmed. 

The  name  of  Archseolithes  has  been  suggested  for  this 
group  of  Amorpholithes,  and  though  this  term  has  not 
been  generally  accepted,  yet  the  study  of  our  Tasmanian 
Am  Tpholitbes  has  convinced  me  that  it  fits  adniirably  to 
the  largest  number  of  the  specimens  found  in  this  island. 
I  therefore  divide  the  Amorpholithes  into  two  groups, 
viz: — Eolithes  and  Archseolithes.  As  Eolithes,  I  define 
all  those  Amorpholithes  which  show  traces  of  use  only, 
but  no  traces  that  they  have  been  subjected  to  previous 
chipping  or  trimming.  Eolithes  are,  in  fact»  the  most 
primitive  tools  human  beings  ever  used.  Conveniently 
shaped  pebbles  picked  up  anywhere,  sharp-edged  pieces  of 
rock,  in  Tasmania,  handy  pieces  of  columnar  Diabas;  in 
fact,  any  piece  or  fragment  of  stone  that  primitive  man 
could  use  for  his  simple  purposes,  without  previous  dress* 
ing,  constitutes  an  Eolithe. 

As  Archseolithes,  I  define  all  those  Amorpholitiies 
which  previous  to  use  have  been  subjected  to  a  more  or 
lees  elaborate  dressing  which,  however,  was  strictly  limited 
to  niip  fac«»  only,  the  convex  ind^^al  face  (1),  while  the  opposite 
pollical  face  always  remained  flat  and  was  never  subjected 
to  working. ^ 

(1)  An  ezpUnation  and  ibe  reason  for  introducing  tbisenew  terms  will  be  given 
later  on. 


Neither  Eolithes  nor  Archaeolithes  show  the  slightest 
-trace  of  symmetry.  Of  coturse*  no  symmetry  can  be  expected 
in  any  casually  picked  up  stone;  if  it  exists,  it  is  acciden- 
tal and  not  intentional.  One  might,  however,  expect  some 
«Ort  of  symmetry  in  the  wrought  Archaeolithes,  but  not  a 
single  specimen  among  the  numerous  Tasmanian  Archaeo- 
lithes, which  I  examined,  has  shown  the  slightest  trace* 
of  symmetry.  Some  specimens  have  oome  to  my  know- 
ledge, wh^f'b  prove  that  a  great  amount  of  work  must  have 
been  spent  in  working  the  elaborately  chipped,  indical 
face,  but  the  outline,  of  these  implements  is  devoid  of  all 
symmetry.  And  can  there  be  any  greater  difference,  am 
far  as  symmetry  is  concerned,  than  between  the  flat,  polli*- 
<^al  and  the  convex,  wrought  indical  face? 

Now  let  us  turn  to  the  Morpholithes.  The  chief 
characteristical  feature  besides  the  intentional  form  is 
symmetry.  The  Morpholithes  are  symmetrical  in  two 
'directions;  the  bilateral  symmetry  is  most  probably  the 
result  of  tJie  intentional  form,  but  in  addition  to  this  there 
is  no  longer  a  difference  between  poUical  and  indical  face. 
In  Palaeolithic  as  well  as  in  Neolithic  implements,  the 
faces  on  either  side  of  the  working  edge  are  the  same.  The 
Palaeolithes  and  Neolithes  are  wrought  on  both  faces,  the 
Arch»olithe8  on  one  face  only,  a  fundamental  difference. 
Which,  in  my  opinion,  has  hitherto  not  been  suMcientiy 
recognised. 

The  above  principles  have  been  embodiea  m  the  iub- 
ioined  table,  which  concisely  sets  forth  the  differences  be- 
tween the  great  groups  of  stone  implements. 


Implements 

Implements 

withqut 

with 

aD  Intentional  Form. 

an  Intentional  Form. 

Un  symmetrical : 

Symmetrical : 

I.  Amorpholithes. 

II.  M0RPHOLITHB8. 

Implements 
never  wrought 
or  chipped,  show- 
ing traces  of  use 
only. 

1.    EULITHBS. 


Implements  more  or  less  elaborately  wrought. 


One 

face  only  is 

wrought,  diflFer- 

ence  between 

Pollical  k  Indical 

face.   Implements 

never  hafted. 
2.  Archaulithes. 


Two 

faces  always  wrought,  difference 

between    Pollical  and  Indical  face 

has  disappeared.     Implements 

hafted. 


Implements 
more  or  le^s  elab- 
orately chipped, 
but  never  ground 
or  polished. 
8.  Pal^olithes. 


Implements 
more  or  less  elab« 
orntely  polished 

and  ground. 

4.  NlOUTHBS. 


The  different  stages  of  the  evolution  of  technical  Blali 
in  the  production  of  stone  implements  is  clearly  expressed 
by  this  table,  but,  though  technically  the  J!iohthes  repre- 
sent the  lowest,  the  Neolithes,  the  highest  types  of  atone 
implements,  it  does  not  necessarily  follow,  that  from  a 
chronological  point  of  view  the  Eolithee  must 
always  be  the  oldest,  the  Neolithes  the  youngest 
implements.  "Mere  roughness  of  form,  unsupported 
by  other  evidence,  is  no  proof  of  the  antiquity  of  an 
implement,"  is  one  of  the  rules  which  every  student  of 
prehistoric  relics  should  constantly  keep  in  mind. 

If  we  wish  to  ascertain  the  ag^  of  any  stone  imple- 
ment, we  must  abandon  the  view  of  deducing  it  from  form 
alone,  and  seek  for  more  reliable  evidence  elsewhere.  The^ 
safest,  and  at  the  same  time  most  trustworthy  evidence^ 
are  geological  and  pals^ontological  data,  but  these  are,  un- 
fortunately, not  always  available.  In  the  absence  of  re- 
liable data  as  to  age,  it  is  well  to  remember  that,  though 
from  a  point  of  technical  skill>  a  certain  implement  may 
be  much  lower  than  another  one,  the  former  may  be  ab- 
solutely much  younger  than  the  latter.  The  Kohthic- 
Archseolithic  civilisation  still  prevailed  in  Tasmania,  while 
Europe  had  already  passed  through  all  subsequent  stages* 
up  to  our  present  day  civilisation,  and  it  is  more  than  pro- 
bable to  assume  that  in  the  early  days  of  its  history  cer- 
tain parts  of  Europe  had  already  advanced  to  the  i:'ai8eo- 
lithic,  even  Neolithic  stage,  when  others  still  remained  in, 
the  Eolithic  or  Archaeolithic  period. 

The  study  of  the  Archaeolithes  has  proved  that  there 
exists  a  wide  gulf  between  Amorpholithes  and  Morpholi- 
thes.  However  rudely  finished  a  Palaeolithe  may  be,  by  its. 
symmetrical,  intentional  form,  it  is  closer  related  to  the 
most  highly  finished  Neolithe,  than  the  most  elaborately 
worked  unsymmetrical  Archseolithe  is  to  the  same  Palaeo- 
lithe.  From  the  most  rudely  chipped  Palaeolithe  to  the 
most  highly  wrought  Neodithe  is  only  a  matter  of 
gradual  improvement  of  the  technical  methods  employed. 
Palaeolithes  and  Neolithes  are  merely  the  starting  and 
terminal  point  of  one  continuous  chain,  but  an  ArchsBo- 
lithe  can  never  become  a  Palaeolithe  without  absolutely 
losing  its  most  essential  and  characteristic  features* 

The  Archaeolithic  man  grasped  his  implements  with 
his  fingers  only,  and  he  accordingly  wrought  his  tools  to 
that  effect.  Artificial  hafting  was  unknown  to  him.  if 
he  wished  to  get  a  firm  grip,  it  was  indispensable  that  the 
thumb  should  have  a  good  rest,  hence  the  necessity  of  pro- 
ducing a  good  pollical  face. 

Palaeolithic  man  did  not  trouble  about  the  production 
of  a  pollical  face;  no  longer  did  he  grasp  his  implementa 
with  his  fingers.     He  had  made  the  greatest  invention  that. 


mankind  ever  made,  that  which  opened  the  way  to  higher 
evolution,  the  artificial  hafting  of  his  tools-  When  imple- 
ments were  hafted  the  necessity  of  producing  a  firm  rest 
for  the  thumb  could  be  dispensed  with>  both  faces  could 
be  wrought,  thereby  unquestionably  increasing  the  eliici- 
•ency  of  the  tools. 

I  cannot  dwell  here  on  the  question  of  a  passage  stage 
between  Archseolithic  and  Palaeolithic  implements.  To  us 
highly  civilised  beings,  the  step  from  an  Archseoiithe  to  a 
Paleolithe  is  so  simple,  so  e>asy,  that  it  seems  unintelli- 
gible that  a  race  existed  for  uncountable  generations 
without  making  it ;  yet  it  is  certain  that  the  Tasmanian 
Aborigines  never  made  that  step-  They  had  reached  the 
Archeolithic  stage  of  evolution,  and  though  this  stage  must 
have  lasted  for  an  almost  unmeasurable  period,  and  though 
certain  individuals  must  have  acquired  a  great  skill  in 
working  the  indical  face,  they  never  got  beyond  it-  There 
arose  no  inventive  genius  among  them  who  substituted  tne 
Artificial  hafting  of  implements  to  the  natural  grasp  ot 
the  fingers,  turning  the  Archseolithe  into  the  more  eihcient 
Palaeolithe ! 

The  fact  that  there  existed  in  Tasmania  an  absolutely 
pure  Eolithic-Archseolithic  civilisation  almost  up  to  mod- 
ern times,  is  of  the  greatest  interest.  Unfortunately,  this 
fact  has  only  been  recognised  when  it  was  too  late  to  col- 
lect information  which  would  have  shed  a  flood  of  light 
on  the  early  history  of  our  own  race.  Many  a  problem 
that  will  remain  such  for  ever,  could  have  been  satisfac- 
torily cleared  up  had  the  great  importance  of  the  Tas- 
manian race  with  regard  to  prehistorical  study  been  earlier 
recognised.  As  it  is,  we  have  to  content  ourselves  by 
carefully  studying  the  few  indestructible  traces  the  race 
has  left  behind,  viz.,  their  stone  implements,  and  to  at- 
tempt combining  the  results  of  our  studies  with  the  few 
scanty  data  that  have  been  delivered  to  us  about  the  life 
of  the  Aborigines.  In  order  to  arrive  at  some  conclusions 
which  may  be  of  the  greatest  importance  in  clearing  up  the 
early  history  of  our  race,  I  will  attempt  here  to  give  a  few 
observations,  based  on  my  own  studies,  but  I  wish  to  ^tate 
they  are  far  from  being  exhaustive. 


II.— DESCRIPTION  OF   THE   TASMANIAN    AMOtU 
PHOLITHES. 

1.— HISTORICAL  SUMMARY. 

It  would  be  beyond  the  limits  of  this  paper  to  give 
an  exhaustive  summary  of  the  work  previously  done. 
Apart  from  a  few  scattered,  though  valuable  notea  in  the 


proceedings  of  this  Society,  the  most  important  account 
will  be  found  in  Johnston's  admirable  Gkology  of  Xas* 
mania.  Mr.  Johnston  was  the  first  who  definitely  settled 
the  question  of  the  nature  of  the  stone  which  the  Abori- 
gines used  for  their  implements-  He  proved  that  thit 
stone  was  in  most  cases  a  metamorphosed  sedimentary 
rock  which,  by  the  outbreak  of  Diabas,  had  been  altered 
into  cherts,  homstones,  and  porcellanites.  Mr.  Johnston 
was  also  the  first  to  recognise  that  one  side  of  the  imple- 
ments was  invariably  flat,  while  the  opposite  only  wm 
wrought,  and  that  the  chipping  was  always  directed  away 
from  the  flat  side,  and  he  particularly  dwelt  on  their  xm* 
symmetrical  shape.  In  none  of  the  subsequent  books  on 
Tasmania  has  the  subject  of  the  stone  implements  received 
the  same  amount  of  scientific  treatment  as  in  Johnston's 
Geology. 

Another  name  I  wish  particularly  to  mention  in  con- 
;iection  with  this  subject  is  James  Scott,  once  surveyor 
at  Launceston.  In  a  memorandum  sent  to  R.  Gunn,  Heere- 
tary  of  the  Royal  Society,  written  in  1873,  Scott  makes 
the  following  most  important  statement :  — 

"In  using  the  flints  the  thumb  was  placed  on  the 
fli^t  sxirface,  and  held  by  the  other  fingers  resting  in  the 
palm  of  the  hand." 

To  my  knowledge  this  is  the  only  definite  statement 
Hx^t  has  been  delivered  to  us,  as  to  the  way  the  Aborigines 
b^d  their  implements  when  using  them,  and  as  it  is  made  ia 
such  a  simple,  clear  and  concise  way*  it  is  of  greater  value 
than  a  much  longer,  but  hazy  description.  There  can  bo 
no  mistake  as  to  how  the  Aborigines  held  their  implex 
ments,  and  all  other  opinions  advanced  are  not  of  the 
slightest  value,  in  face  of  the  statement  made  by  thxa 
keen  observer.  It  is  most  fortunate  that  this  observation 
has  been  recorded,  but  I  fairly  doubt  whether  Scott  had 
ever  any  idea  as  to  its  extreme  importance,  as  we  will  pre-. 
«ently  see. 

I  need  not  dwell  on  the  accounts  contained  in 
Brough  Smyth's  account  of  the  Tasmanian  Aborigines,  nor 
on  the  same  subject  mentioned  in  Ling  Koth's  book  on  the 
Aborigines  of  Tasmania,  both  are  mostly  extracts  of  the 
papers  previously  mentioned.  The  most  important  refer- 
ence to  this  subject  is  contained  in  the  introduction  to 
Ling  Roth's  book,  written  by  Professor  Edward  B-  Tylor, 
who  also  published  a  short  paper  in  the  Journal  of  the 
Anthropol.  Inst,  of  London. 
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2.     CHARACrrERISTIC   FEATURES   OF   THE     TAtt- 
MANIAN  STONE  IMPLEMENTS. 

If  we  examine  any  larger  collection  of  implements 
made  by  the  Tasmanian  Aborigines,  the  most  striking  fea- 
ture we  noitice  is  a  bewildering  mass  of  forms,  none 
of  which  are  exactly  alike,  and  the  total  absence  of  any 
definite  intentional  or  conventional  shape.  We  may  ex 
amine  them  over  and  over  again*  there  is  sort  of  genera^ 
likeness,  a  family  likeness  so  to  speak,  but  each  specimei 
constitutes  an  individuality  of  its  own,  different  from  ai> 
the  others.  This  absolute  want  of  any  intentional  shape 
at  once  fixes  their  position  in  the  scale  of  evolution,  ana 
they  must  be  considered  as  belonging  to  the  first  and  lowest 
group  of  stone  implements,  viz.,  the  Amorpholithes. 

The  next  question  to  answer  is,  do  they  represent 
Eolithes,  Archseoliihes,  or  a  mixture  of  both  groups.  At 
first  it  seems  almost  hopeless  to  decide  this  question;  by 
far  the  majority  of  specimens  show  a  flat  face,  and  oppo- 
site to  it  a  more  or  less  wrought,  convex  face.  These  speci- 
mens must  b3  considered  as  Archseolithes ;  if  we  sort  out 
these,  there  still  remain  a  fair  number,  which,  altliough 
Ihey  have  been  used,  unquestionably  prove  that  they  never 
were  subjected  to  any  kind  of  working  previous  to  being 
used.  These  specimens  have  all  the  criteria  of  the  Eolithes. 
The  Tasmanian  stone  implements  answer,  therefore,  to 
the  definition  of  Amorpholithes,  and  include  the  two 
groups  distinguished,  viz.,  Eolithes,  and  Archieolithes.  Not 
a  single  specimen  has  come  to  my  knowledge  which  ha* 
been  wrought  on  both  faces,  and  it  is  therefore  absolutely 
certain  that  the  Aborigines  never  reached  the  higher 
Palaeolithic  stage  of  evolution. 

The  next  question  to  be  decided  is:  Is  there  any  way 
of  further  subdividing  the  above  two  groups  into  separate 
and  distinct  classes?  At  first  this  seems  to  be  a  hopeless 
task,  inasmuch  as  not  two  specimens  are  exactly  alike* 
But  by  observing  certain  broad  principles,  which  will  pre- 
sently be  explained,  it  is  possible  to  sort  out  a  number  of 
specimens  which  have  some  features  in  com*mon.  It  will, 
however,  soon  be  noticed  that  these  groups  merge  so  im- 
perceptibly into  each  other,  that  though  two  specimens  re- 
presenting the  extremes  of  each  are  apparently  widely 
different  in  shape,  they  are  so  intimately  connected  by 
intermediate  links,  that  it  is  possible  to  form  a  continuous 
chain  of  passage  from  one  to  the  other.  It  is  olcen  quite 
arbitrary  whether  we  consider  a  specimen  as  a  lamelliform 
scraper,  a  chopper  or  a  knife^  inasmuch  as  it  might  be  rang- 
ed in  any  one  of  these  classes. 

The  difficulties  of  a  systematic  arrangement  prove  con- 
clusively the  absence  of  any  intentional  shape,  and  also 


that  a  certain  class  of  tools  was  not  wrought  to  serve  one 
purpose,  while  another  was  intended  for  quite  a  different 
one  (example!  knife  and  battleaxe  (celt)  of  tlie  Falteo- 
liihic  or  Neolithic  industry),  but  that  any  implement  was* 
as  fit  for  the  simple  purposes  it  was  required  as  any  other 
specimen. 

Before  proceeding  any  further,  it  may  be  well  to  ex- 
plain two  scientific  terms  which  I  introduced,  in  order  to 
render  description  more  concise.  Above,  I  referred  to 
Scott's  important  observation,  that  the  Aborigines,  when 
using  the  implements,  held  them  in  such  a  way  that  the 
thumb  invariably  rested  on  the  flat  side  or  face.  It  is  only 
too  natural  to  distinguish  this  face  as  "thumb-tace,"  or  to 
use  the  more  scientific  Latin  term:  Pollical-face,  from  the 
opposite  one.  The  opposite,  convex,  and  always  wrought 
face,  may  fitly  be  termed  IndicaJ-face  (from  "index,  '  first 
finger). 

The  Archaeolithic  implement,  however  crudely  wrought 
it  may  be,  will,  therefore,  always  have  two  distinct  physio- 
logical faces:  the  PoUical  and  the  Indical  face,  in  the 
Eolithic  implement,  which  was  grasped  without  being  pr^ 
viously  wrought,  this  difference  has  not  been  developed 
yet,  while  in  the  Palaeolithic  and  Neolithic  implement  it 
had  disappeared  again. 

This  is,  in  my  opinion,  the  most  important  discovery 
the  study  of  the  Tasmanian  Archaeolithes  has  led  to,  and  as 
I  particularly  wish  to  say  thanks  to  that  keen  and  enthusi- 
astic observer,  the  late  Mr.  Scott*  None  of  the  authors 
who  have  dealt  with  Archseolithes,  not  even  our  greatest 
authority  on  the  subject  of  stone  implements.  Sir  John 
Evans,  have  recognised  that  the  smooth  face  of  the  more 
primitive  ''Palaeolithic"  implements  as  they  were  called, 
is  more  than  an  accident  resulting  from  the  blow  when  the 
implement  was  flaked  or  struck  off  from  the  parent  block. 
Had  it  not  been  for  Scott's  obs^vation,  we  would  have 
never  known  that  the  flat  face  of  the  Archaeoiithic  imple- 
ment had  an  important  physiological  signification,  that  it 
was  in  fact  its  essential  feature,  bzcause  there  were  no  means 
of  firmly  grasping  it>  unless  a  fiat  face  was  produced  on 
which  the  thumb  could  rest-  The  importance  of  a  smooth 
and  flat  Pollical  face  will  at  onoe  be  seen  when  we  examine 
a  larger  collection  of  Tasmanian  Archaeolithes*  Every 
specimen  that  has  an  elaborately  wrought  Indical  face  is 
invariably  distinguished  by  a  particularly  even  and  smooth 
Pollical  face.  Not  a  single  specimen  have  1  found  m 
which  a  highly  wrought  Indical  face  was  combined  with  a 
rough  uneven  Pollical  face.  Of  course  numerous  instances 
occur  in  which,  though  the  Pollical  face  is  smooth  and  flat, 
the  Indical  face  is  only  moderately  worked.  However, 
one  thing  seems  certain,  if  an  aboriginal  workman  suc- 
ceeded in  striking  off  a  nice  flat  Pollical  face,  he  usually 


valued  this  flake,  particularly  if  it  was  a  tine  grained, 
dark-blue  chert,  so  much  that  he  spent  a  good  deal  of  work 
in  shaping  the  ^ndical  face.  In  my  opinion,  this  obser- 
vation proves  conclusively  the  importance  of  the  Poliical 
face,  that  it  was  the  essential  feature  of  me  Archseolithic 
implement,  and  that  a  good  flat  Poliical  face  practically 
determined  the  working  of  the  Indical  face. 

I  have  not  the  slightest  doubt  that  once  the  signiti- 
•cance  of  the  Poliical  face  has  been  recognised  in  Europe, 
the  study  of  the  Archaeolithes  will  take  quite  a  new  turn. 

If  we  now  turn  our  attention  to  a  closer  study  of  the 
Tasmanian  implements,  we  will  And,  that  irrespective  of 
the  purposes  for  which  they  were  used,  the  following  classes 
can  be  distinguished. 

A.    NATURAL  PIECES  OF  COLUMNAR  DIABA8. 
R.    WATERWORN  PEBBLES. 

a.  One  edge  has  been  either  used  directly  without 

previous  work,  or  a  few  flakes  have  been 
rudely  chipped  off. 

b.  Flakes  of  Pebbles.     The   Poliical   face  is  repre- 

sented by  the  plane  of  fracture,  the  Indical 
face  is  formed  by  the  crust  of  the  pebble,  or 
has  been  slightly  improved  by  chipping. 

L  Indical  face  unaltered. 

2.  Indical  face  chipped. 

c.  Flakes  of  Pebbles,  in  which  the  Indical  face  is 

represented  by  the  plane  of  fracture. 

C.  IRREGULARLY  SHAPED,  ANGUJLAK  1MPL.K- 
MENTS,  GENERALLY  OF  CONSlDJiJKABi^ij; 
THICKNESS,  AND  FREQUENTLY  OF  1.AKGE 
SIZE. 

a.  Irregular  lumps  showing  traces  of  a  considerable 

amount  of  work  being  spent  on  them.  These 
may  be  either  nuclei  or  unfinished  rejects. 

b.  Irr^;ular,  angular  fragments,  without  a  well-dd- 

flned  Poliical  face,  probably  mostly  waate 
from  the  manufacture  of  other  specimens. 

1.  Edges  merely  used- 

2.  Edges  tiimmed  previous  to  use. 

€.  Specimens  showing  a  distinct  Poliical  face,  which 
is  generally  rather  uneven.  The  indical 
face  shows  a  few  large  flakings. 

1.  Edges  merely  used. 

2,  Edges  trimmed  previous  to  use. 


10 

It  is  often  difficult  to  keep  groups  C*b  and  Cc  separ- 
ate from  the  more  lamelliform  instruments  of  group  D,, 
and  it  is  almost  impossible  to  distinguish  the  more  elabor- 
ately worked  implements  of  Cc/2,  and  those  of  group  Ea. 
Likewise  the  three  groups  pass  into  those  of  group  F. 

D.     LAMELLIFORM    IMPLEMENTS. 

These  are  flakes  properly  speaking,  and  they  are  ais- 
tingiiished  from  the  former  by  their  small  thickness,  and 
being  struck  off  from  a  large  piece  of  rock,  they  naturally 
show  a  well  marked  PoUical  face.  They  are  distinguished 
from  group  B.b.  by  the  natural  crust  being  removed  by 
working. 

a.  Specimens  of  very  irregular  shape,  without  any 

traces  of  use,  or  chipping.       These  are  evi- 
dently rejects. 

b.  The  same  as  the  former,  but  the     edges     show 

traces  of  use. 

c.  Like  the  former,  but  the  Indical  face  is  roughly 

flaked,  and  the  edges  trimmed  and  used. 

d.  Semicircular  flakes.     The   convex  edge  is   gene- 

rally nicely  trimmed. 

e.  More  or  less  oval  or  quadrangular  flakes,  whose 

Indical  side  is  well   worked  with     trimmed 
edges. 

f.  Like  the  former,  but  of  more  discoidal  form. 

E.     CHOPPERS. 

Under  these  names  I  include  all  those  implements  of 
considerable  thickness  in  which  the  length  does  not  mucJi 
exceed  the  breadth,  with  a  well-developed  PoUical,  and  a 
more  or  less  elaborately  wrought  Indical  face.  The  edgea 
are  mostly  neatly  trimmed.  This  group  comprises  the  moat 
highly  finished  Archseolithes,  and,  as  it  is  naturally  a  large 
one,  a  number  of  &ub-groups  can  be  distinguished.  If  the 
thickness  becomes  small,  it  is  often  impossible  to  distin- 
guish it  from  the  former  group,  oi  if  the  Indical  face  la 
not  much  wrought  from  group  Cd. 

a.  Specimens  of  somewhat  irregular  shape. 

b.  Specimens  of  circular  shape;   when  these  speci- 

mens are  rather  thin  it  is  impossible  to  keep 
them  separate  from  D.f. 

c.  Specimens  of  oval  shape.  •  According  to  thickness 

this  group  passes  either  into  De.,  Eg.,  or  Fg. 

d.  Specimens  of  more  or  less  quadrangular  shape. 
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e.  Specimens    of  trapezoidal  shape.       Thist     group 

forms  the  passage  between  the  former  and  the 
following  one. 

f.  Specimens  of   triangular   shape.     These   form    a 

very  interesting  group,  and  at  least  ten  sub- 
groups could  be  distinguished     These  are: 

1.  Bight-handed  specimens. 

2.  Left-handed  specimens- 

3.  Isocoecle  specimens  with  concave  basis 

4.  Isocoecle  specimens,  with  convex  basis. 

5.  Isocoecle  specimens,  with  convex  basis,  ratner 

thin. 

6.  Isocoecle  specimens,   bpth  sides  comcave. 

7.  Bather  flat*  with  strongly  convex  basis. 

8.  Rather  flat,  with  left  side  concave. 
9-  Rather  flat,  with  right  side  concave. 

10.  Specimens  with  rather  a  convex  Pollical  face. 

g.  Specimens  of  great  thickness,  in  wuxch  tae  length 

exceeds  breadtli  considerably.  These  speci- 
mens practically  form  the  passage  to  the 
following  group.  On  account  of  their  thick- 
ness they  cannot  be  classified  as  knives* 
though  on  account  of  their  elongated  form 
they  ought  to  be  included  among  the  follow- 
ing  group. 

P.  KNIVES. 

Under  these  names  I  include  all  those  implements  ia 
which  the  length  considerably  exceeds  the  breadth,  llie 
typical  specimens  i^re  rather  thin,  and  link  themselves  by 
this  feature  to  group  D.e.  (lamelliform  flakes  of  oval 
shape).  Other  specimens  are  of  a  considerable  thickness,^ 
and  in  that  case  it  is  difficult  to  distinguish  them  from 
group   E.g. 

According  to  the  number  of  longitudinal  ridges  on 
the  Indical  face  two  large  sub-groups  con  be  distinguished, 
w:  — 

I.  One^ridged  specimens*  This  type  has  only  one 
longitudinal  ridge  more  or  less  in  the  middle 
of  the  Indical  face. 

a.  Specimens  of  considerable  thickness,   frequently 

pointed  at  one,  sometimes  at  both  ends.  (See 
E.g.) 

b.  Flat  specimens,  pointed  at  one  end. 

c.  Long  and  narrow  specimens,  both     edges     well 

trimmed- 

d.  Short  and  broad  specimens  almost  triangular. 


]2 

e.  Specimens  ending  in  a  very  sharp  point,  generally 
of  considerable  thickness,  and  with  a  rather 
irregularly  worked  Indical  face. 

g.  Hounded  at  one  end. 

II.  Two^ridged  specimens.  In  this  specimen  the 
median  ridge  has  been  removed  by  striking  off 
a  longitudinal  flake,  and,  instead  of  one,  there 
are  now  two  longitudinal  ridges. 

h.  Flat  and  rounded  at  one  end. 

L  Flat  and  pointed  at  one  end. 

k.  Flat  and  rounded,  but  having  both  the  longitudi- 
nal peculiarly  curved. 

1.  Bather  thick  and  rounded  at  one  end. 

0.  CONCAVE  SCRAPERS. 

Thi9  group  includes  all  those  specimens  with  one  or 
more  concave  edges.  If  two  edges  are  concave,  they  are 
separated  by  a  most  peculiar  tongue  or  bill-shaped  pro- 
tuberance* which  is  sometimes  pointed ;  sometimes  rounded. 

a.  One  concave  edge  only. 

b.  Two   concave  edges;    protuberance  rather  long, 

rounded  at  the  end.     (Duck-bills). 

c.  Two  concave  edges;  protuberance  short  pointed- 

d.  Protuberance  short,  broad  and  rounded,  not  well 

setroff  against  tiie  edges. 

e.  Triangular  implements,  with  broad  butt^nd,  and 

two    concave    longitudinal    edges.     (Langue*- 
de-chat). 

H.     COMBINATIO'N  IMPLEMENTS. 

In  this  kind  of  implements  one  edge  has  been  used  as 
a  knife  or  chopper,  while  the  one  or  two  more  have  served 
-ka  hollow  scrapers. 

1.  IMPLEMENTS,  DOUBLE-EDGED. 

In  these  the  traces  of  use  are  on  one  edge  re»tricted 
to  the  Indical,  on  the  other  to  the  PoUical  face. 

X.     RECHIPPED  IMPLEMENTS. 

Specimens  which,  after  having  been  used  and  rejected^ 
have  been  picked  up  by  a  later  generation,  with  a  view  of 
-using  them  again. 
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L.    PIECES  OF  GLA88. 

M.    MAGIC  OR  SACRED  STONES. 

This  is  a  very  peculiar  group  of  the  Tasmanian  stone 
implements,  and  consists  of  waterwom  pebbles,  mostly  of 
Diabas,  which  were  subjected  to  a  very  rough  treatment. 

a.  Flat  boulders,  showing  a  rough  indented  deprea- 

sion  in  the  centre  of  either  both  or  one  face 
only.  The  edge  is  frequently  very  much  bat- 
tered. 

b.  Flat  boulders  which  have  been  subjected     to  a 

considerable  amount  of  grinding. 

N.    HAMMERST0NE8. 

Spherical  pebbles  of  Diabas,  more  or  less  battered  all 
over  the  surface. 

O.    PIECES  OF  RED  OCHRE. 

P.    UNFINISHED  REJECTS  AND  BROKEN  IMPLE- 
MENTS. 

Q.     SPECIMENS   FOUND   IN   NATIVE   QUAKKIEIS. 
These  naturally  include  all  the  groups  above  mention- 
ed. 

R.     SPECIMENS  WHICH   HAVE    BEEN    EXPOSED 
TO  THE  ACTION  OF  FIRE. 

This  classification  distinguishes,  therefore,  17 
main  groups,  or,  if  we  omit  group  P,  the 
broken  and  unfinished  specimen  group,  Q,  those  found 
in  quarries,  and  R,  and  distribute  them  among  the 
others,  there  remain  14  main  groups  divided  in- 
to 55  classes  and  subclasses.  This  may,  perhaps,  seem 
somewhat  astonishing,  considering  the  limited  purposes  to 
which  these  primitive  implements  were  applied,  but  I  can- 
not sufficiently  lay  stress  on  the  fact  that  the  above  ciassi- 
fication  is  a  purely  artificial  one.  Some  sort  of  classifica- 
tion or  system  is  indispensable  in  order  to  master  this 
chaos  of  forms,  and  the  above  is  the  outcome  of  several 
attempts.  Whatever  its  faults  may  be,  and  they  are  pro- 
bably numerous,  it  has  one  great  advantage,  it  is  elastic. 
New  classes  can  be  added  to  the  main  groups,  and  even 
some  of  those  now  existing  can  be  cancelled  without  mate- 
rially altering  the  whole  system.  If  it  is  borne  in  mind 
that  various  groups  and  sub-groups  pass  so  imperceptibly 
into  each  other  it  would,  perhaps,  be  better  to  reduce  Uieir 
number.  It  is  difficult  to  decide  whether  such  a  course 
would  be  advisable  or  not. 


14 

Suppoaing  we  were  to  deal  only  witii  those  Archaeo- 
lithes  which  actually  served  as  tools,  therefore  omit  groups 
M.  (magic  stones)  and  O.  (red  ochre) ;  aad  distribute  the 
following  groups :  K.  (rechipped  implements) ;  P.  (broken 
«nd  unfinished  rejects);  H*  (combination  tools);  I.,  L.,  14., 
^ammerstones) ;  Q.  (specimens  found  in  quarries);  R. 
(specimens  which  have  been  exposed  to  fire),  among  the 
other  groups,  and  if  we  further  distributed  parts  of  group 
B.  (waterwom  pebbles  and  flakes  thereof),  as  well  as  group 
O.  among  the  remaining  groups,  the  result  would  be  the 
following   five  large  groups :  — 

I.     Archeolithes  of  considerable  thickness,  in  which 

the  length  does  not     exceed     the     Width: 

Choppers. 
II.     Archaeolithee  of  small   thickness,   in  wnich  the 

length   does   not   considerably     exceed     the 

width :      Scrapers. 

III.  Archaeolithes  in  which  the  length  considerably 

exceeds  the  width  :   Knives. 

a.  Thick  and   pointed,  or  rounded. 

b.  Thin  and  pointed,  or  rounded. 

IV.  Archaeolithes  with  one  or  more  concave  edges : 

Concave  Scrapers. 
Such  a  simple  classification  would  have  its  undoubted 
advantages;  but  if  we  were  to  carry  it  out  in  practice,  we 
would  find  the  groups  so  large  and  unwieldy  that  a  further 
subdivision  would  soon  be  necessary.  It  could  not  be  con- 
sidered as  a  very  natural  one,  either,  because  a  thin- 
ner chopper  could  serve  as  scraper,  and  a  more  elongated 
scraper  as  a  knife ;  while  one  edge  of  a  conveniently  shaped 
eoncave  scraper  may  have  been  used  as  a  chopper,  a  scraper, 
or  a  knife.  On  the  whole,  I  therefore  think  that  the  more 
detailed  classification  is  the  practical,  because  it  allows  any 
implement  to  be  classified. 

3.     DESCRIPTION  OF  TYPES  REPRESENTING  THE 
DIFFERENT  GROUPS  OF  AMORPHOLITMES. 

A.    PIECES  OF  COLUMNAR  DIABAS/  (1.)       :     ^ 

These  specimens  are  well-knovm  to  every  collector  off 
Tasmanian  implements,  and  they  are  invariably,  though 
not  very  frequently,  found  on  every  camping  ground. 

(1)  Much  as  I  would  like  to  illastmte  each  of  the  groups  above  disilnguiahitcl  by 
giving  a  repreflentative  photograph.  I  mus*.  on  account  of  expenses,  limit  myaelt 
in  reproducing  the  mo«t  important  types  only.  For  a  similar  reason,  and  In  order 
Hot  to  make  the  paper  too  lengthv,  I  mnat  restrict  myself  to  groapa  A-H.  and  M, 
omitting  all  the  others.  Those  who  wi»h  to  inform  themselves  on  the  subject  of  na- 
tive quarries  (Q),  and  the  macic  at4>nes(MX  I  refer  to  Vol.  I  of  the  'ftuimanian  Field 
Naturalist.  No.  2  and  S,  in  which  these  subjects  have  been  exhaustively  dealt  with. 
I  propose  dealing  with  those  that  are  still  oatstandhig,  in  rarticnlar  the  rod  ocAri 
And  the  pieces  of  glass,  as  well  as  a  comparison  of  European  and  Tasmanian 
Amorpholithes  in  subsequent  papers. 
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Fia  1.   (2.) 

PIECE  OF  COLUMNAR  DIABAS :     Geilston. 

This  prototype  of  every  human  tool  is  nothing  else 
but  a  piece  of  columnar  Diabas,  which  has  been  picked  up 
at  such  places  where  the  Diabas  on  cooling  from  its  molten 
state,  instead  of  contracting  into  huge  columns,  produced 
smaller  ones,  which  were  from  their  shape  eminently  suit- 
able as  choppers.  Had  the  rock  been  less  brittle,  these 
natural  pieces  of  Diabas  would  have  been  very  efficient 
tools,  but  their  extreme  brittleness  made  them  very  unsuit- 
able even  for  the  limited  wants  of  the  Tasmanian  Abori- 
gines. Space  does  not  permit  to  dwell  longer  on  this  type, 
which  is  full  of  the  deepest  interest.  I  shall  have,  pro- 
bably, an  opportunity  of  dealing  with  this  subject  in  a 
separate  paper. 

B.     WATERWORN  PEBBLES. 

Next  to  the  pieces  of  columnar  Diabas,  ordinary  water- 
worn  pebbles  represent  the  lowest  type  of  implements. 
Any  flat  pebble  might  be  used,  provided  it  had  a  fairly 
sharp  edge,  which  made  it  suitable  as  a  chopping  tool 
without  previous  trimming.  A  very  characteristic  specimen 
is  shown  in  the  following  figure. 

FIG.  2. 

Ba.  WATERWORN,  FLAT  PEBBLE  USED  AS 
CHOPPER.     Shene  (Pontville). 

Another  more  frequent  type  are  pebbles  which,  at  the 
butt  end,  still  preserve  their  original  surface,  while  the 
other  end  is  more  or  less  flaked.  It  is  difficult  to  say 
whether  these  traces  of  wear  and  tear  are  solely  due  to 
use,  or  to  intentional  flaking,  the  result  will  in  both  cases 
be  practically  the  same,  though  it  is  evident  that  tx>tli 
represent  two  different  classes  of  implements.  I'he  former 
are  Eolithes,  the  latter  are  Archseolithes,  which  were  never 
finished,  and  rejected. 

The  most  frequent  types  of  group  B,  which  can  also 
be  considered  as  the  lowest  Archaeolithic  type,  are  flakes 
of  pebbles  still  preserving  their  original  crust  as  tHe  In- 
dical  face,  but  being  always  characterised  by  a  Pollical 
face.  In  thickness,  as  well  as  as  in  shape,  these  flakes  vary 
considerably,  and  it  is  unquestionable  that  they  have  been 
fltruck  off  from  a  larger  block.  Sir  John  Evans  calls  this 
type  "external  flakes."     Some  of  the  thinner  ones,  which 

(2)  All  figures  considerably  redaced  in  size. 
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• 

had  a  fairly  good  Pollical  face  and  a  sharp  edge  were 
utilised  without  further  improvement,  while  it  seems  fairly- 
certain  that  others  were  int-ended  for  further  improvement, 
but  that  for  some  reason  or  other  they  were  rejected  with- 
out being  finished,  though  it  appears  that  in  some  in- 
stances even  these  uncompleted  implements  were  used.  A 
good  specimen  of  an  external  flake,  which  was  utilised 
just  as  it  came  off  from  the  parent  block,  is  shown  in 
fig.  3 

FIG.   3. 

Bb/1.  TYPE     OF     EXTERNAL     FLAKE,   iSHOWINUr 
TRACES   OF  USE   ALONG  THE  UPPER  EDGE. 

Found  by  Mr.  L.  Brownell,  at  Geilston. 

Another  specimen,  of  the  more  elongated  kind,  which 
shows  traces  of  work  on  the  Indical  face,  is  represented 
in  flg.  4. 

FIG.    4. 

Bb/2.  TYPE  OF  ELONGATED  EXTERNAL  iJLAKE,. 
SHOWING  TRACES  OF  FLAKING  AT  THii 
BROADER  END.     (BUTT  END.)     Old  Beach. 

The  specimens  here  figured  shows  distinctly  that  it 
has  been  subjected  to  a  good  deal  of  flaking,  and  the  left 
edge  has  apparently  been  used.  It  is  impossible  to  say 
whether  the  flaking  of  the  Indical  face  is  intentional,  and 
the  specimen  is  a  half-finished  reject,  or  whether  the  chips 
came  off  when  other  specimens  were  previously  struck  off 
from  the  same  block.  A  mis-spent  blow  at  the  broader  end 
seems  to  indicate  that  it  was  intended  to  turn  the  flake 
into  a  more  serviceable  tool,  and  that*  therefore,  the  work* 
ing  of  the  Indical  face  was  due  to  intention,  and  not  only 
to  utilisation.  The  most  remarkable  of  this  group  are  a 
small  number  in  which  the  flat  face  shows  traces  of  work- 
ing, instead  of  being  used  as  Pollical  face.  {Specimens  of 
this  kind  are  pretty  rare. 

C.  IRREGULARLY  SHAPED  ANGULAR  IMPLE- 
MENTS, GENERALLY  OF  CONSIDERABLE 
THICKNESS,  AND  FREQUENTLY  OF  LARGE 

SIZE. 
This  group  comprises     a     large  number  of  Archaeo- 
lithic  implements,  and  it  can  be  considered  as  the  next 
stage  between  the  external  flakes  and  the  more  highly* 
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wrought  Archseolithes.  If  we  imagine  the  IndicaJ  face  of 
an  external  flake  a  little  more  worked,  we  arrive  at  this 
stage.  On  the  other  hand,  it  is  pretty  certain  that  larger 
splinters,  resulting  from  the  breaking  of  a  block,  were  used, 
whether  they  presented  a  good  Pollical  face  or  not ;  speci- 
mens of  this  type  are  very  common,  and  a  good  represen- 
tative is  shown  in  the  following  figure. 

FIG.  5.  ^ 

Cb/1.  ANGULAR  AECH^OLITHE,  WITHOUT  ATOL- 

LICAL  FACE,  SHOWING  TRACES  OF  UT1L.1- 

SATION.     Old  Beach. 

Not  unfrequently  a  certain  amount  of  work  was 
spent  in  trimming  the  edge  of  such  a  splinter*  though  the 
Pollical  face  was  all  but  serviceable,  a  specimen  of  this 
type  is  shown  in  the  following  figure. 

FIG.  6. 

Cb/2.  ANGULAR  ARCH^OLITHE,  WITHOUT  A  RE- 

GULAR  POLLICAL     FACE,  BUT     WITH     A 

BEVELLED  CUTTING  EDGE :   Geilston. 

The  next  higher  stage  are  specimens  which  have  a 
well-marked  Pollical  face,  without  much  work  being  spent 
in  trimming  the  Indieal  face;  the  edges  may  have  been 
used,  just  as  they  were  if  sharp,  or  subjected  to  previous 
trimming.  If  a  little  more  work  has  been  spent  in  work- 
ing the  Indieal  face,  it  is  almost  impossible  to  distinguish 
such  specimens  from  those  of  group  Ea.  A  specimen  of 
the  former  type  is  shown  in  fig.  7. 

FIG.   7. 

Cc/1.  ANGULAR  ARCH^OLITHE  WITH  A  GOOD 
POLLICAL  FACE;  LEFT  EDGE  USED  WITH- 
OUT TRIMMING.  (1)  Maryvale  (Tea  Tree). 

This  group  includes  some  of  the  larger  specimens  that 
have  come  under  my  notice,  one  of  them  measuring  5^  x 
5^  inch,  and  another  7^  x  4^  inch.  It  is,  however,  very 
probable  that  specimens  of  this  type  must  be  considered 
as  rejects. 

(1)  The  Bpecimen  abore  figured  is  also  a  good  instance  M  re-chippin? ;  the  traces 
of  use  on  the  left  edge  are  without  a  patina,  while  those  on  the  upper  and  right 
ed<e  (not  visible  in  the  figure)  as  well  as  the  remainder  of  the  surface  on  both  faces 
are  covered  with  a  greyish-white  patina. 
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Another  type  included  in  this  group  are  specimens 
from  which  it  is  impossible  to  say  whether  they  are 
nuclei,  or  unfinished  rejects.  These  specimens  are  fre- 
quently of  a  large  size,  and  to  the  casual  observer  they 
would  appear  to  have  been  worked  all  round  on  every 
side-  It  is,  however,  obvious  that  these  specimens  cannot 
be  considered  as  implements,  which  it  was  intended  to 
work  on  both  faces.  In  the  first  instance,  their  lumpy 
form*  the  entire  absence  of  any  shape,  proves  that  they 
must  be  either  nuclei  or  unfinished  rejects.  I  found  one 
of  these  specimens  near  Kempton,  and  the  flakes  that  had 
been  struck  off  were  still  lying  around  it,  and  could  be 
fitted  into  their  places.  We  have  here  clearly  a  nucleus, 
and  its  flakes,  both  being  rejects.  Other  specimens  equally 
prove  that  numerous  attempts  had  been  made  to  produce 
a  smooth  PoUical  face,  but  either  owing  to  the  nature  of 
the  rock  or  ill-directed  blows,  these  attempts  failed,  and 
the  specimen  was  rejected. 

D.     LAMELLIFORM  IMPLEMENTS. 

This  group  is  distinguished  from  the  former  chiefly 
by  its  smaller  thickness,  and  that  more  specimens  show 
that  a  considerable  amount  of  work  has  been  spent,  not 
only  in  trimming  the  Indical  face,  but  also  bevelling  tne 
edges.  We  might  consider  them  as  flakes  of  group  iib/2, 
whose  Indical  face  has  been  so  much  worked  that  original 
crust  has  entirely  disappeared.  (1). 

I  think  this  group  includes  all  those  which  Sir  John 
"^.v-ns  has  termed  "trimmed  flakes." 

The  lowest  type  are  flakes  with  a  good  PoUical  face, 
whose  Indical  face  has  been  wrought  by  one  or  a  few  more 
large  chips  being  struck  off.  The  sharp  edges  were  gene. 
rally  utilised  without  previous  bevelling.  Fig.  8  is  a  good 
illustrative  specimen  of  this  type. 


FIG.   8. 

Cb.  LAMELLIFORM  ARCH^OLITHE  (rRlMMriD 
FLAKE),  SHOWING  A  SLIGHTLY  WORKED 
INDICAL  FACE,  AND  TRACES  OF  USE  AT 
THE  LEFT  EDGE.     South  Arm. 

The  next  figure  shows  a  lamelliform  implement,  whose 
Indical  face  has  been  more  elaborately  worked. 

(I)  Fre(|uently  enough  small  traces  of   the  original  crust  slill  adhere  to  the 
implement. 
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FIG.  9. 
Cc.  LAMELLIFORM     ARCH^OLITHE       (TKIMMED 

FLAKE),  SHOWING  A  MORE  ELABORATELY- 

WORKED  INDICAL  FACE,  AND  EXTENSIVE 

TRACES  OF  USE.     Bellerive.     Found  by  Mr.  E. 

Anthony. 

Though  the  shape  of  the  lamelliform  implementg 
yaries  considerably,  those  of  roughly  quadrilateral  outline 
are  most  common,  some  of  which  are  very  elaborately 
trimmed  all  along  the  edges.  Others  are  of  a  more  oval 
form,  which  gradually  passes  into  a  more  circular  shapeu 
The  size  of  the  flakes  varies  considerably,  fig.  9  measures 
5  inches  in  length,  but  others,  which  by  their  bevelled 
edges  and  traces  of  use,  prove  that  they  are  implemente, 
and  not  spalls  falliog  off  during  the  manufacture  of  others, 
measure  only  li  x  1  inch,  and  I  believe  there  are  specimens 
even  below  this  size,  which  is  covered  by  an  ordinary  sized 
thumb.  A  remarkable  group  is  trimmed  in  such  a  way 
that  one  side  presents  a  more  or  less  semi-circular*  or 
crescent-shaped,  bevelled  edge.  An  extremely  good  speci- 
men of  this  kind  is  represented  by  fig.  10. 


FIG.    10. 
<5d.  LAMELLIFORM       ARCH.«:OLITHE    (TRIMMED 
FLAKE),     SHOWING       A       bEMI-CIRCULAft 
BEVELLED   EDGE  ON  LEFT  SIDE.     Maryvale 

(Tree  Tree). 

Another  remarkable  specimen  is  shown  by  the  next 
figure.  This  specimen  has  a  beautifully  trimmed,  bevelled 
edge  on  the  left  hand  side,  but  instead  of  being  continu- 
ously convex,  the  lower  part  is  deeply  concave.  It  is  ob- 
vious that  though  the  upper  part  could  be  used  as -a  knife^ 
the  lower  part  was  used  as  a  hollow  scraper.  It  is  cer- 
tainly remarkable  that  although  the  upper  part  shows 
some  unusually  neat  and  regular  chipping,  this  is  absent 
in  the  lower  part.  It  is  therefore  very  probable  that  the 
concave  lower  part  is  not  intentional,  but  the  result  of  use, 
during  which  the  lower,  apparently  pointed  end  of  the  im- 
plement was  broken  off. 
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FIG.   11. 

Ce.  LAMELLIFORM  ARCH^OLITHE  (TRIMME1> 
FLAKE),  SHOWING  SEMI-CIRCULAR  BEVEL-^ 
LED  EDGE.  CONCAVE  AT  THE  LOWER 
PART.   Woodlands   (Melton  Mowbray). 

It  is  very  difficult  to  suppress  the  notion  that  the 
semi-circular  edge  was  intentional  and  not  accidental,  be- 
cause it  is  not  only  restricted  to  the  lamelliform  group  of 
Archaeolithes,  but  occurs  in  the  next  group  just  as  well. 
Sir  John  Evans  states  that  to  this  form  the  name  of 
scraper  has  been  applied  from  its  still  being  used  in  that 
capacity  by  the  Eskimos.  (Ancient  stone  implements, 
page  643). 

Another  not  unfrequent  type  are  the  Lamellifona 
Archseolithes  of  discoidal  shape^  as  shown  in  fig.  12. 

FIG.   12. 

Cf.  LAMELLIFORM  AJRCH^EOLITHE  (TRIMMLU 
FLAKE),  OF  DISCOIDAL  FORM;  EDGElii 
BEVELLED  AND  USED.     Old  Beach. 

It  is  very  difficult  to  keep  this  group  separate  from; 
group  Eb.,  if  the  thickness  increases  somewhat,  and  though, 
there  is  no  doubt  about  the  extremes  of  both  groups,  the 
intermediate  stages  axe  difficult  to  classify. 

E.     CHOPPERS. 

Under  this  heading  I  comprise  all  those  Archseolithes,. 
of  considerable  thickness,  but  very  various  shape,  which 
are  distinguished  by  a  nice  flat  Follical  and  a  usually 
elaborately  chipped  Indical  face,  in  which  the  length,  as 
a  rule,  does  not  considerably  exceed  the  breadth. 

This  group  includes  the  largest  number  of  Archaeo- 
lithes,  and  it  gradually  passes  on  all  sides,  so  to  speak,  in- 
to the  different  groups  here  distinguished.  Wh#n  the 
thickness  becomes  smaller,  it  is  impossible  to  draw  a  sharp 
line  between  this  group  and  the  lamelliform  trimmed 
flakes.  If  the  Indical  face  is  less  elaborately  wor&ed*  It 
merges  into  group  C,  if  the  length  begins  to  exceed  the* 
breadth  a  separation  from  group  F  is  difficult. 

It  is  impossible  to  give  here  all  the  forms  which  are 
included  in  this  group,  and  I  must  restrict  myself  in  select- 
ing a  few  of  the  most  characteristic  types. 

The  most  common  type  is  an  implement  of  somewhat 
irregular  shape,  of  ^considerable  thickness,  and  more  or  iesy 
elaborately  worked  Indical  face,  as  represented  by  fig.  13. 
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FIG.  13. 
«a.  COMMON      CHOPPER,    WITH     WELL-FOKMJflU 
POLLICAL  AND  CHIPPED  INDICAL  FACE. 
Oeilston. 
The  next  figure  shows  a  more  discoidal  form. 

FIG.   14,  14a,  14b. 
Eb.  DISCOIDAL  CHOPPEli,  WITH     PAKTiCULiAlt. 
LY  FLAT  POLLICAL  FACE ;   INDICAL  FACE, 
WELL  CHIPPED;   TRIMMED  AND  WORKED 
ALL  ROUND.     Maryvale  (Tea  Tree). 
Fig.   14,   Indical  face.     Fig.   14a,  FoUicai  face.     Jfig. 
14b,  Bide  view. 

When  of  a  more  elongate  form,  oval-shaped  imple- 
ments are  produced  which  gradually  pass  by  decrease  in 
thickness,  either  into  lamelliform  Archsolithes  of  group 
D,  or  into  cultelliform  types  of  group  F.  A  fine  speci- 
men is  represented  in  fig.  15- 

FIG  io. 
Ec.  OVAL  CHOPPER,  WITH  ELABORATELY  CHiif- 
PED  INDICAL  FACE.      Found     by     Mrs.   Old- 
meadow,  Woodlands,  Melton  Mowbray. 

The  oval  form  gradually  leads  of  over  to  more  quadri- 
lateral specimen^  of  which  the  following  is  the  most 
characteristic  type. 

FIG.  16. 

Ed.  QUADRILATERAL    CHOPPER.       ELABORATE- 

LY  WORKED.     Melton  Mowbray. 

The  next  type,  the  trapezoidal  shape,  also  evolves 
from  the  elongate  forms. 

FIG.  17,- 17a,  17b. 
Ee.  TRAPEZOIDAL      CHOPPER.      ELABORATELY 
WORKED-     Maryvale  (Tea  Tree). 
Fig.    17,  Indical  face.    Fig   17a,   PoUicai   face.    Jfig 
17b,  side  view. 

If  the  former  type  is  carried  to  its  extreme  by  con- 
tinning  the  two  longitudinal  edges  till  they  intersect,  the 
triangpular  forms  result,  of  which  as  many  as  nine  or  tea 
varieties  have  been  distinguished.  I  select  only  two  of 
the  most  characteristic  forms. 
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FIG    18>    18a. 

Ef/3.  ISOCOECLE,  TRIANGULAR  CHOPPER,  WITH 

SLIGHTLY  CONCAVE  BASIS.     Old  Beach. 

Fig.  18,  Indical  face.     Fig.  18a,  Pollicai  face. 

One  of  the  finest  Archaeolithes  that  has  ever  c<»ne  un- 
der my  examination  is  the  next  one,  fig.  19.  This  imple- 
ment is  an  almost  perfect  right-angled  triangle,  whose 
hypothennse  is  slightly  convex.  This  specimen  belongs  to 
that  type  which  I  call  right-handed  triangidar  Arcnaeo- 
lithes,  because,  when  laid  cm  the  Pollicai  face,  with  the 
point  upwards,  the  hypothenuse  is  on  the  left,  and  the 
right  angle  at  the  right  side. 

FIG.   19,   19a,  19b. 

Ef/1.  RIGHT-HANDED  TRIANGULAR  CHOPPER. 
MOST  ELABORATELY  WORKED.    Old  Beach. 

Fig.  19,  Indical  face.  Fig.  19a,  Pollicai  face.  iJ'ig. 
19b,  side  view. 

The  left-handed  triangular  Archaeolithe  is  jtist  the 
reverse  of  the  former;  in  this  case  the  hypothenuse  is  on 
the  right,  the  right  angle  on  the  left  side.  It  is  remark- 
able that  in  most  of  the  specimens  of  this  type  the  point 
of  the  angle  is  more  or  less  rounded  oS,  so  as  to  form,  in 
some  inJstances,  an  almost  continuous  curved  edge,  without 
however,  losing  the  triangular  shape. 

The  last  group  of  the  choppers  is  represented  by  speci- 
mens of  almost  extreme  thickness;  in  fact,  the  thickneas 
is  so  great  as  to  prevent  a  firm  grip,  and  it  seems  there- 
fore very  probable  that  this  group  merely  represents  un- 
finished rejects*  So  far,  all  the  specimens  of  this  group 
which  have  come  under  examination  show  an  elongate 
shape. 

Eg,  FIG..  20,  20a,  20b. 

ELONGATED  CHOPPER  OF  EXTREME  THICK- 
NESS; POLLICAL' FACE  NICE  AND  FLAT; 
INDICAL  FACE  PROBABLY  NOT  FINISHED. 

South  Arm. 
».     KNIVES. 

This  large  group  comprises  all  those  forms  in  whiclt 
the  length  considerably  exceeds  the  breadth.  laical 
specimens  are  usually  tJiin ;  if  they  become  small  therd  in 
practically  no  difference  from  the  lamelliform  ArcbaN>lith60 
of  group  De.,  though  one  wotdd  not  have  the    riightMt 
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H^ffirulty  in  distinguishing  the  extreme  types  of  both 
groups.  If  the  thickness  increases,  the  knives  merge  into 
group  Eg.  In  fact,  it  is  very  dimcult  to  keep  groups  Eg. 
and  Fa.  separate. 

The  knives  have  another  peculiarity;  they  may  be 
termed  the  typical  "ridged"  Archseolithes,  because  one 
group  shows  a  single  longitudinal  ridge  on  tJie  Indicai 
side,  formed  by  two  faces  sloping  from  it  towards  the 
edges;  the  other  group  shows  two  such  ridges,  and  it  is 
plain  that  they  have  been  produced  by  splitting  off  the 
single  median  ridge.  I  therefore  divide  the  knives  into 
two*  sections,  viz.,  (1)  with  a  single  more  or  less  median 
longitudinal  ridge;  (2)  with  two  more  lateral  longitudinal 
ridges; 

A  pecufiar  group  of  the  knives  are  those  which  ter- 
minate in  a  very  acute  point;  perhaps  it  would  be  advis- 
able to  separate  this  group  from  the  knives  altogether, 
because  this  kind  of  implements  probably  served  as  borers 
and  not  as  cutting  tools;  but  for  the  present  I  Una  it 
impossible  to  carry  out  this  separation.  On  the  other 
hand,  the  knives  with  rounded  ends  are  well  distinguish- 
able from  those  with  one,  or  even  two,  pointed  ends. 

From  the  large  number  of  specimens  I  select  only  the 
following :  — 

FIG.  21. 

Fl/a.  TYPICAL     SPECIMEN     OF     A     ONE-KIDGED 

KNIFE.     Native  Quarry:      Shene  (Pontville). 

The  next  figure  represents  a  good  illustration  of  a 
pointed  knife,  though  there  are  others  which  exhibit  a 
sharper  point  still. 

FIG  22,  22a,  22b. 
Fl/b.  POINTED  KNIFE.     Shene  (Pontville). 

Fig.  22,  Indicai  face.  Fig-  22a,  Pollical  face.  Fig. 
22b,  side  view. 

Among  the  one-ridged  knives,  with  rounded  end,  the 
following  specimen  takes  the  foremost  place;  in  fact,  ic 
is  one  of  the  finest  and  most  complete  specimens  that  have 
ever  come  to  my  notice,  and  I  am  greatly  indebted  to  Mrs. 
Oidmeadow  for  having  kindly  given  me  this  specimen. 

FIG.  23,  23a,  23K 

Fl/g.  ONE-KIDGED     KNIFE,     ROUNDED     OF*     AT 

BOTH     ENDS.       Woodlands,     Melton     Mowbray. 

Found  by  Mrs.  Oidmeadow. 

The  next  specimen  is  a  good  illustratton  of  a  two- 
ridged  knife.     It  seems   that  the  two-ridged   knives  were 
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not  often  pointed,  but  mostly  rounded  off  at  one  end  ai 
least.  So  far,  no  complete  specimen  has  come  under  my 
notice,  they  all  appear  to  have  been  broken. 

FIG.   24. 
P2/h.  TWO-RIDGED  KNIFE.   Helton  Mowbray. 

G.    CONCAVE   SCRAPERS. 

This  is  a  curious  group,  which  is  distinguished  by  one 
or  two  more  or  less  concave  edges.  If  there  are  two  con- 
cave edges,  they  are  separated  by  a  tongue-shaped  pro- 
tuberance, which  shows  always  a  median  longitudinal 
ridge,  and  is  usually,  but  not  alwa}^,  rounded  off  at  the 
end.  It  is  difficult  to  say  whether  the  concave  edges  are 
intentional  or  the  result  of  utilisation.  In  most  casea* 
when  there  is  only  one  concave  edge,  it  is  very  probable 
that  the  curved  outline  is  the  result  of  wear  and  tear,  by 
continuous  scraping  off  a  rounded  objeco  (spear),  iu 
othen,  it  seema  equally  certain  that  the  concave  edges  are 
trimmed  and,  therefore,  intentional.  Among  the  large 
number  I  select  only  a  few  specimens. 

The  specimen  shown  in  the  next  figure  is  in  some 
ways  rather  a  remarkable  one ;  it  is  distinctly  a  one-edged 
concave  scraper,  but  it  is  also  certain  that  the  other  side 
has  been  considerably  used,  and  as  the  concave  edge  was 
apparently  bevelled  previous  to  use,  a  sort  of 
longitudinal  ridge  is  produced,  which  gives  it  the  tongue- 
shaped  appearance  of  the  double  scrapers. 

FIG.  25. 

Ga/b.  ONE-EDGED   CONCAVti   SCRAPER.     Maryvale 

(Tea  Tree).     Found  by  Mra.  Percy  Butler. 

l*he  next  specimen  is  a  typical  double-edged  concave 
scraper,  of  the  type  which  have  been  termed  "duck  bills," 
The  tongue-shaped  ''bill"  is  in  this  specimen  rather  long, 
while  in  fig.  27  it  is  very  short,  though  rounded*  and  in 
fig.  28,  short  but  pointed- 

FIG.  26. 
Gb.  DOUBLE-EDGED   CONCAVE   SCRAPER  (DUUii.- 
BILL).     Old  Beach. 

PIG.  27. 
Gb.  DOUBLE-EDGED  CONCAVE  SCRAPER  (DUCK- 
BILL,  SHORT-TONGUED).    Maryvale  (Tea  Tree). 
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FIG.   28. 

Gc.  DOUBLE-EDGED  CONCAVE  SCRAPEli,  WI'IH  A 

VERY  SHORT,  POINTED  TONGUE.     Uid  Beach. 

The  last  of  ihe  specimens  included  in  this  group  is 
rather  a  pectdiar  one.  Its  general  outline  is  triangular; 
ihe  butt-end  rather  broad,  somewhat  rounded;  the  upper 
end  pointed,  but  rounded  o£P.  The  two  side  edges  are 
fairly  concave,  and  on  the  Indical  side  is  a  median  ridge. 
This  implement  bears  the  greatest  similarity  ^o  the 
languee-de-chats  of  the  French  Archaeologists.  This  type 
is  not  very  common,  but  it  is  obvious  that  it  belongs  to 
the  group  of  the  double-edged  concave  scrapers. 

FIG.  29. 
Ge.  DOUBLE-EDGED   CONCAVE  SCRAPER   (Langue- 
de-chat).     Melton   Mowbray. 

H.     COMBINATION  IMPLEMENTS. 

The  necessity  of  dealing  with  these  implements  tmder 
a  separate  heading  may,  perhaps,  be  questioned,  inasmuch 
as  numerous  other  specimens  have  most  probably  been 
utilised  for  different  puiposee.  There  are,  however,  some 
very  pectdiar  specimens  among  this  group,  which  are 
Setter  kept  separate  from  the  others.  The  most  common 
form  these  implements  take  is  that  one  or  two  edges  have 
been  used  as  concave  scrapers^  while  the  other  served  as 
chopper  or  knife.  The  following  is  a  very  illustrative  ex- 
ample. 

FIG.  30. 

H.  TYPICAL   COMBINATION    IMPLEMENT.     LEFT 

EDGE   USED   AS   SCRAPER   OR     CHOPPER. 

(NOTE  THE  SEMLCIRCULAJR  SHAPE.  LOWER 

EDGE   AS  CONCAVE  SCRAPER.)    Melton  Mow- 

bray. 

It  is  easy  enough  to  imagine  that  with  an  implement 
of  the  above  kind,  a  wooden  spear  could  be  manufactured 
from  start  to  finish  without  any  other  tool  being  required. 

4.    THE   USE    OF  THE   AMORPHOLITHIC   1MPL.E. 

MENTS. 

It  is  only  too  natural  that  the  inquiring  mind  turns 
towards  the  question  of  utilisation  when  a  collection  of 
these  amorphous  stoae  implements  is  examined.     To  our 
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modern  mind  it  is  almost  incomprehensible  that  these 
crude  implements  could  have  served  to  any  useful  pur- 
pose, and  yet  they  must  have,  otherwise  it  is  not  probable 
that  their  manufacturer  would  have  spent  so  much  labour 
in  shaping  them. 

Luckily,  we  have  at  least  so  much  information  about 
the  habitfl  and  customs  of  the  Aborigines  that  we  can 
arrive  at  a  very  correct  idea  as  to  the  various  purposes 
these  Amorpholithes  were  used  for. 

One  of  the  most  important  observations  has  again 
been  handed  over  to  us  by  Scott.  He  states :  "The  ilints 
were  used  principally  for  cutting  and  sharpening  spears^ 
waddies,  and  for  making  notches  or  rough  edges  on  the 
end  of  the  waddies.  They  were  also  used  for  cutting 

notches  in  the  bark  of  the  trees."  Scott  tells  us  that  the 
principal  object  for  which  these  crude  implements  were 
used  was  the  cutting  and  sharpening  of  their  wooden 
spears,  they  were,  therefore,  essentially  cutting  or  chop- 
ping tools. 

On  the  other  hand,  it  is  certain  that  Scott's  state- 
ment of  the  purposes  for  which  the  flints  were  used  is  not 
quite  exhaustive.  We  know  that  sharp  specimens  were 
used  for  nicking  off  the  hair  of  the  women>  and  for  the 
production  of  scars  on  the  flesh  of  the  men.  It  is  also  on 
record  that  "sharp  flints"  were  used  to  open  up  the  roasted 
animals  they  used  for  food,  and  it  is  also  fairly  certain 
that  sharply-pointed  specimens  were  used  to  drill  holes 
into  the  shells  and  bones  they  used  to  wear  as  omajnents. 
The  question  therefore  remains,  are  the  purposes  enumerat- 
ed exhaustive  or  not  ?  Some  of  the  implements  that  have 
come  under  my  notice  are  most  suggestive  of  a  spear  or 
arrow  head,  and  had  they  been  found  in  Europe  they 
would  without  the  slightest  hesitation  been  pronounced  as 
such.  The  following  three  figures,  of  Actions  spear  and 
arrow  heads,  will  amply  illustrate  this  view. 

FIG.   31. 
FICTIOUS  SPEAR  HEAD.     REALLY  A  KNIFE  OF 
GROUP  Fc.     Old  Beach. 

FIG.  32.  . 

FICTIOUS  ARROW  HEAD.  (.^OTE  THE  BEAUTI- 
FULLY-MADE  TANG  FOR  INSERTION  INTO 
THE  SHAFT).  REALLY  KNIFE  OF  OROUi:' 
Fc.     Maryvale. 
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FIG.    33. 

FICTIOTJS  ARROW   HEAD.    REALLY   KNIFE, 

SCRAPER  OR   BORER.     Old  Beach. 

We  are  luckily  in  the  position  to  answer  the  above  quesr- 
tion  conclusively  and  in  the  negative.  The  altercations  be- 
tween Aborigines  and  Europeans  have  been  frequent 
enough  ever  since  their  first  hostile  meeting  in  1803,  but 
though  the  accounts  are  dramatic  in  every  way,  not  a  single 
one  mentions  that  the  Aborigines  used  bow  and  arrow  or 
spears  provfded  with  stone  heads.  Particular  stress  is 
always  laid  on  the  fact  that  their  only  weapons  were 
wooden  spears,  though  they  occasionally  seemed  to  have 
resorted  at  throwing  a  shower  of  stones  at  their  assailants. 
It  is,  therefore,  absolutely  certain  that  neither  the  use  of 
bow  and  arrow,  nor  the  mounting  of  their  wooden  spears 
wilh  stone  heads,  was  known  to  the  Aborigines.  We  can, 
therefore*  at  once  refute  any  attempt  to  recognise  arrow 
and  spear  heads  among  the  Tasmanian  Archseolithes,  how- 
ever  suggestive  the  form  of  such  an  implement  may  be- 

Scott,  as  well  as  other  observers,  state  that  the  Abori- 
gines never  used  the  "flints'  as  tomahawks.  In  order  to 
be  effective,  a  tomahawk,  battleaxe,  or  celt  requires  wi 
artificial  handle,  the  stone  must  be  hafted.  Now,  as  the 
Aborigines  never  used  any  hafted  tool  or  implement — on 
this  point  we  have  the  emphatic  statement  of  Scott  and 
others — it  is  equally  certain  that  there  are  no  tomahawks, 
battleaxes,  or  celts  among  the  Tasmanian  Arohaeolithes. 

One  of  the  most  important  purposes  for  which  the 
stone  implements  of  a  higher  stage  of  civilisation  were 
used,  viz.,  aa  weapons  of  offence  and  defence,  does  there- 
lore  not  apply  to  the  Archaeolithes  of  Tasmania,  and  this, 
at  once,  considerably  restricts  their  scope  of  utilisation.  If 
the  Tasmanian  Archseolithes  were  neither  weapons  of 
offence  nor  defence,  they  can  have  only  been  used  in  con- 
nection with  the  performances  of  domestic  life,  if  this 
word  be  permitted. 

Enough  has  been  handed  over  to  us  to  know  that  this 
daily  domestic  life  was  of  the  most  primitive  fashion,  and 
mainly  consisted  in  providing  for  food-  They  had  no 
houses,  huts,  or  tents;  they  had  no  industries,  the  only 
art  they  understood  was  the  plaiting  of  baskets.  The  use  of 
the  saw,  however  inefficient  it  may  have  been,  was  wholly 
unknown  to  them.  We  can,  therefore,  still  further  re- 
strict  the  scope  of  use  of  the  Arch8eolitke9,  and  arrive  at 
the  conclusion  that  the  Archseolithes  were  in  the  first  and 
principal  instance  cutting  instruments  in  the  Inroades^ 
sense  of  the  word,  and  the  conclusion  thus  arrived  at  is, 
therefore,  fully  in  harmony  with  Scott's  statement. 
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It  is  certain  that  the  Archseolithic  and,  perhaps,  also 
some  of  the  Eolithic  implements  were  chiefly  used  in  the 
manufacture  of  the  wooden  spears  and  waddies.  It  is 
almost  sad  to  think  what  an  enormous  amount  of  time 
and  labour  has  been  spent  by  the  Aborigines,  mainly  to 
shape  these  poor  tools  in  order,  produce  with  their  assist- 
ance an  equally  inefficent  weapon.  It  is  almost  incom- 
prehensible to  our  modem  mind,  that  not  one  of  these 
human  beings  that  were  bom,  lived  and  died,  for  gene- 
rations uncounted,  had  the  inventive  genius  or  lucky  idea 
to  improve  the  efficiency  of  their  stone  implements  by  sub- 
stituting the  artificial  handle  to  the  natural  one  of  the 
hand.  This  is,  to  my  mind,  one  of  the  greatest  problems 
in  the  psychology  of  this  race. 

,  If  we  muster  a  collection  of  Tasmanian  Archseolithes 
in  order  to  ascertain  which  of  them  were  most  suitable 
for  the  above  mentioned  purpose,  we  find  that,  except  a 
few  thin  flakes,  (group  D)  and  some  of  the  thin  and  point- 
ed knives  of  group  F,  almost  every  specimen  could  be  used 
in  the  manufacture  of  spears*  The  concave  scrapers  (group 
O)  were  most  pro1:>ably  used  to  give  the  last  polish,  and  to 
sharpen  the  end. 

The  heavier  and  stronger  Archaeolithes  and,  in  particu- 
lar, most  probably  the  Diabas  Eolithes  were  used  for  cut- 
ting notches  into  the  bark  of  trees,  which  were  ascend- 
ed to  huut  for  opossums.     (1). 

The  more  delicately  wrought  lamelliform  implements 
of  groups  D  and  F  were  probably  used  as  knives  for  cut- 
ting the  meat  of  roasted  animals,  as  well  as  in  skinning 
them,  if  ever  a  skin  was  required.  The  sharpest  specimens 
were  probably  used  to  produce  the  scars,  and  to  cut  the 
hair,  though  the  latter  could  be  equally  well,  if  not  better* 
performed  with  two  more  solid  implements  as  long  as 
the  working  edge  was  sharp  enough. 

Those  implements  which  terminated  in  a  particularly 
acute  point,  group  Fe.,  and,  perhaps,  also  those  of  group 
Gc,  were  used  as  borers  to  perforate  the  shells  and  bones 
worn  as  ornaments. 

Another  purpose  for  which  some  of  the  Archaeolithes 
may  have  been  used,  was  probably  for  lighting  a  fire* 
Ling  Both  is  very  adverse  to  this  view,  notwithstanding 
the  evidence  of  Fumeaux  and  La  Billardiere.  Sir  John 
Evans  has,  however,  proved  that  primitive  man  of  Europs 
produced  fire  by  means  of  a  piece  of  iron  pyrites  and  a  flint. 
Iron  pyrites,  or,  for  the  matter  of  th&t*  copper  pyrites  is 
by  no  means  rare  in  Tasmania^  and  the  probability  tlia% 

(1)  Bereral  writen  refar  to  the  liact  that  the  wom«i,  when  aaoending  the  tree. 
'BMcl  to  cam  the  stone  implement  on  their  heads.  The  flat  columnar  pleoee  of 
Diabaa  would  be  eminently  aoitable  for  each  a  porpoae  if  in  genoml  use,  and  nol  onlr 
oeoasioaaUy  resorted  to. 


29 

one  of  the  pieces  of  ''flint"  found  in  the  baskets  by  Li» 
Billardiere  was  really  a  piece  of  pyrites  is  by  no  means 
smaJi.  That  such  a  piece  was  not  correctly  designated  as 
such,  but  simply  called  flint,  is  more  than  probable;  in 
fact,  the  contrary  wotdd  have  been  more  astounding,  con- 
sidering that  these  men,  however  good  sailors  and  ex- 
plorers they  may  have  been,  probably  never  noticed  such 
details  which  would  even  tax  the  power  of  observation  of 
the  modem  scientist  to  the  utmost. 

This  pretty  well  exhausts  the  purposes  for  which  the 
Tasmanian  stone  implements  were  used,  and  the  only 
question  which  remains  to  be  examined  is,  how  were  the 
Archttolithes  produced.  Again  we  turn  to  IScott  for  in- 
formation. He  states  that  he  had  ''seen  the  men  sitting 
for  an  hoiir  or  so,  at  one  time,  chipping  one  flint  with 
another."  Here  we  come  to  another  stumbling  block,  waa 
it  really  one  "flint"  that  was  uBed  to  work  or  chip  the 
other  "flint,"  that  is  to  say,  was  the  "hammer"  used  in 
the  production  of  an  implement  of  the  same  material  at 
the.  latter,  that  is  to  say,  a  cherty  rock,  or  is  it  not  pos- 
sible that  the  "hammer"  was  of  a  different  material  alto- 
gether, n  is  a  favourite  theory  of  numerous  collectors  to 
assume  that  certain  specimens  belonging  to  my  group,  Mb. 
were  used  as  "hammer  stones."  I  have  my  great  douote 
as  to  the  correctness  of  this  view,  but  other  specimens  be- 
longing to  group  N  most  forcibly  suggest  the  idea  of  being 
used  as  hammerstones-  A  typical  specimen  is  here  repro- 
duced. 

FIG.  34. 

N.    HAMMERSTONES.     South  Arm. 

On  the  other  hand  it  seems  very  improbable  that 
these  clumsy  Diabas  pebbles  could  be  used  to  produce  the 
neat  trimming  some  of  the  more  highly  finished  specimens 
show,  although  it  cannot  be  denied  that  they  were  good 
and  serviceable  implements  to  strike  off  the  first  flakes 
from  a  larger  block.  It  is,  perhaps,  probable  that  the 
larger  spherical  hammerstones  were  used  to  detach  the 
first  flakes,  and  that  more  handy,  shaxply-edged  pieces  of 
chert  were  used  in  working  and  trimming  the  specimens 
thus  obtained-  We  might  imagine  that  the  common 
angular  fragments  or  flakes  that  fell  off  when  a  large  block 
was  broken  were  used  for  such  a  purpose.  It  seems,  for 
instance,  more  than  probable  that  the  numerous  pieces 
lying  about  in  the  quarry  on  Coal  Hill  (Melton  Mowbray) 
were  used  for  trimming  other  specimens;  the  presence  of 
almost  cotintless  fragments,  whose  edges  show  unmistakable 
signs  of  use,  is  otherwise  quite  inexplicable.  I  am  afraid 
that  this  question  will  never  be  satisfactorily  solved*  and 
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though  we  may  take  it  as  certain  that  stones  were  used 
in  order  to  trim  the  Archaeolithea  subsequently  used  for 
cutting  purposes;  and  though  with  a  certain  amount  of 
probability  we  can  consider  a  certain  group  of  spherlcaJ 
Diabas  pebbles  as  hammerstones,  it  will  be  almost  impos- 
sible to  distinguish  those  which  were  used  in  trimifting  the 
implements  frcm  the  Archseolithes  used  for  general  cutting 
purposes. 

4.     ANTIQUITY  OF  THE  AMORPHOLITHES  F0U2SD 

IN  TASMANIA. 

Having  described  the  general  features  of  the  Amor- 
pholithee  and  their  use,  the  question  of  antiquity  arises, 
as  a  matter  of  course.  Even  the  most  casual  observer  will 
notice  two  facts,  viz. : 

a.  That  no   implements  of  a  higher  stage  (Palseo- 

lithic  or  Neolithic)  have  been  found  in  Tas- 
mania- 

b.  That  the  race  which  used   the     Amorphoiithes 

must  of  necessity  have  migrated  to  the  island 
previous  to  its  separation  from  the  mainland 
of  Australia. 
The  fact  that  no  stone  implements  of  i«ae 
higher  order  have  been  found  in  Tasmania  up 
to  the  present  time  may  be  taken  as  certain. 
Of  course  this  does  not  prove  that  they  do  not  exist,  but 
inasmuch  as  numerous  collectors  have  lately  interested 
themselves  in  these  relics  of  the  past,  it  is  only  fair  to 
assujtne  that  stone  implements  of  the  higher  orders  had  come 
to  light  if  they  existed.  If  they  exist  at  all,  they  must  be 
buried  deep  in  the  soil,  or  in  cave  deposits  hitherto  unex- 
plored ;  but  I  have  the  greatest  doubts  as  to  their  exist- 
ence, because  if  such  implements  were  found  in  Tasmania 
they  would  prove  that  either  a  higher  civilised  race  lived 
in  Tasmania  previous  to  the  arrival  of  the  Aborigines,  or 
that  that  race  degenerated  since  their  arrival  from  a 
higher  state  into  a  lower  one.  Though  not  impossible,  I 
think  both  theories  to  be  highly  improbable. 

The  second  point  is  at  once  clear.  We  know  that  the 
Aborigines  of  Tasmania  possessed  no  knowledge  of  sea- 
faring ;  it  IS  therefore  absolutely  certain  that  they  cannot 
have  crossed  Bass  Strait,  but  must  of  necessity  have 
migrated  to  the  present  island  previous  to  its  separation 
and  inhabited  it  when  this  great  geological  catastrophe 
took  place. 

Now,  if  we  examine  the  camping  grounds  on  which 
the  implements  are  found,  we  notice  several  other  interest- 
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ing  facts.  All  the  caanping  grounds  appear  to  be  of  com- 
paratively recent  age,  none  ot  tbose  I  have  hitherto  visited 
gave  me  the  impression  as  if  it  had  been  used  for  a  very 
lengthy  period.  Anybody  who  has  seen  the  sites  of  old 
inhabited  places  in  India,  Persia,  or  Egypt  knows  the 
enormous  amount  of  refuse  that  collected  there  as  the 
waste  of  past  generations.  However  simple  the  wants  of 
our  Aborigines  may  have  been,  there  was  always  a  certain 
quantity  of  waste,  and  this  must  have,  in  the  course  of 
time,  accumulated,  forming  a  large  heap  of  refuse  on  the 
camping  grounds.  But  such  a  layer  of  refuse  is  entirely 
absent  in  the  camping  grounds.  The  most  natural  ex- 
planation is*  to  assume  that  the  camping  grounds  were 
used  for  a  short  time  only,  and  constantly  shifted.  How- 
ever tempting  this  view  may  be,  there  is  a  serious  objec- 
tion to  it.  Three  things  were  absolutely  essential  for  a 
camping  ground:  Eresh  water,  a  plentiful  supply  of 
food,  and  a  warm  soil  permeable  to  water- 
As  the  Aborigines  possessed  no  vessels  whatsoever  in 
which  to  carry  any  water,  except  occasionally  in  a  shell, 
the  nearness  of  fresh  water  was  absolutely  indispensaoie 
for  a  camping  ground.  The  nearness  of  food  was  not  so 
necessary;  it  could  be  carried  in  baskets  for  any 
reasonable  distance,  if  necessary,  and  as  long 
as  the  supply  was  plentiful  in  the  neigh- 
bourhood, any  place  near  fresh  water  was  suitable, 
provided  it  fulfilled  the  third  condition.  '  This  is,  perhaps, 
the  most  curicois  of  all.  A  little  observation  proves  that  at 
most  all  camping  grounds  were  situated  on  sandy  soil.  If 
a  small  island  of  sand  occurs  in  a  large  area  of  argillace- 
ous soil,  we  may  be  almost  certain  to  find  a  large  number 
of  implements  on  that  spot,  even  if  not  a  single  specimen 
is  found  all  around  it.  I  had  this  proved  over  and  over 
again  by  actual  observation,  and  in  hunting  up  new  sites 
I  always  find  out  the  sandy  places,  and  I  am  rarely  dis- 
appointed. 

The  Aborigines  neither  camped  on  rocky,  nor  on  heavy 
clayey  soil,  and  the  reason  for  this  is  obvious-  Kocky 
ground  can  never  be  considered  as  comfortable,  argillaceous 
soil  becomes  slushy  in  the  rain ;  but  the  sandj  soil  is  soft, 
warm,  and  the  rain  water  soon  disappears  and  leaves  it 
dry.  I  do  not  say  for  a  moment  that  there  were  no  excep- 
tions to  this  rule,  but  taken  a  supply  of  fresh  water  and 
plenty  of  food,  the  Aborigines  always  selected  the  sandy 
soil  in  preference  to  any  other  for  their  camping  sites. 

Now,  it  is  only  fair  to  assume,  that  if  the  Aborigines 
never  dwelt  for  any  length  of  time  at  any  of  these  places, 
but  always  shifted  to  new  ground  after  a  time,  the  avail- 
able localities  must  eventually  become  exhausted.     Former 
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camping  grounds  had,  therefore,  to  be  revisited,  and  this 
must  eventually  result  in  the  accumulation  of  large  heaps 
of  refuse  such  as  we  observe,  for  instance,  in  the  cave  de- 
posits in  Europe.  But,  as  already  stated,  these  heaps  of 
refuse  are  wanting  in  the  Tasm^mian  camping  grounds, 
and  the  only  refuse  we  note  are  here  and  there  a  few 
traces  of  ash  or  charcoal  and  stone  implements,  which  are 
limited  to  a  layer  of  not  more  than  6  to  12  incnes  from  the 
'   surface. 

The  only  accumulations  of  refuse  we  observe  in  Tas- 
mania are  the  shell  heaps  along  the  sea  coast  and  the 
estuaries  of  the  bigger  rivers.  The  accumulation  of  these 
shell  heaps  is  easily  accounted  for,  and  is  of  no  special  in- 
terest; inasmuch  as  a  large  shell  heap  must  collect  within 
a  comparatively  short  time.     (1.) 

If  we  examine  the  situation  of  the  shell  heaps  and 
the  old  camping  grounds,  it  becomes  at  once  unquestion- 
able that  both  came  into  existence  not  previous,  but  after 
the  present  system  of  drainage  hau  been  established;  in 
other  words,  after  Tasmania  had  acquired  its  present 
shape,  that  is  to  say,  become  separated  from  the  mainland. 

So  far,  I  have  not  seen  a  single  camping  site  or  shell 
heap  which  tends  to  contradict  this  view.  I  may  be  wrong, 
and  others  may,  perhaps,  be  discovered,  which  disprove 
this  view,  but  all  those  I  have  so  far  examined  have  been 
formed  after  Tasmania  had  acquired  its  present  contours 
and  physical  features. 

This  is,  in  my  opinion,  a  very  important  fact,  because 
in  conjunction  with  certain  geological  evidence  it  may  tend 
to  throw  some  light  on  the  all-important  question  of  age. 

We  know,  and  recent  investigations  have  conclusively 
proved  that  the  highlands  of  Tasmania  were,  geologically 
speaking,  in  very  recent  times,  covered  under  vast  sheets 
of  ice.  The  exact  area  of  this  glaciation  is  not  known  yet, 
nor  is  it  known  to  what  height  above  sea  level  the  ice 
reached.  Prof.  Gregory  states  that  on  the  West  Coast 
glacial  deposits  are  found  near  Queenstown;  the  enormous 
boulder  beds  near  Strahan  are  most  probably  of  glacial 
origin.  With  all  reserve,  I  venture  to  say  that  to  judge 
from  the  present  scanty  evidence  the  glaciers  extended  to 
a  much  lower  sea  level  in  the  Western  than  in  the  Eastern 
part  of  Tasmania.  If  we  assume  that  all  the  land  above 
1,200-1,300  feet  of  the  present  level  was  covered  under  ice 
during  the  glacial  period,  I  think  we  are  well  within 
limits.     But   even  this  moderate  estimate  leaves   only   a 


(1)  A  short  c%lcalation  will  easiljr  proTe  this ;  assaming  •very  member  of  a  tribe 
of  50  peraoDH  congnmes  60  oysters  a  day.  not  a  very  laryre  allowance  by  any  means, 
yet  this  would  result  m  the  daily  production  of  SOOO  vaWes,  or  1,826,000  TalTes 
peryear.  Assuming  that  each  Talve  weighs  not  more  than  1  ounce  (a  rerv  low 
estimate)  this  tribe  would  leave  a  refuse  heap  weighing  60  tons,  being  composed 
of  nearly  2  million  ralTes  every  year.  «      o  to        f— 
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<;omparatively  small  area  of  the  present  island  free  from  ice. 
It  may  further  safely  be  argued,  that  if  a  large  portion  of 
Tasmania  was  covered  under  ice-masses  of  great  thickness, 
this  large  quantity  of  ice  must  have  had  a  considerable 
influence  on  the  climate.  Whatever  view  we  take,  that 
part  of  Tasmania  which  was  not  covered  under  ice  was 
certainly  much  colder  than  it  is  now,  and  being  in  such 
close  proximity  to  the  glaciers*  probably  swept  by  icy-cold 
winds  for  the  most  part  of  the  year.  It  was  all  but  a  hos- 
pitable  and  inhabitable  region,  in  which  those  naked  sav- 
ages would  have  speedily  perished  had  they  been  obliged 
to  live  in  it  permanently. 

We  can,  therefore,  take  it  as  granted  that  the  first 
population  of  Tasmania  settled  in  the  island  after  the  dis- 
appearance of  the  glaciers,  because  all  the  camps  and  shell 
heaps  hitherto  discovered  are  situated  within  the  arid, 
storm-swept  and  cold  region  above  mentioned-  According 
to  information  kindly  supplied  by  Prof.  Macaulay,  Arch- 
seolithes  have  been  found  near  the  Great  Lake  on  beds 
which  are  probably  of  glacial  origin.  Of  course,  these  im- 
plements may  have  been  left  there  long  after  the  glacier 
had  disappeared,  but  it  is  certain  that  they  could  not  have 
come  to  their  present  resting  place  previous  or  during 
glaciatiou. 

We  have  now  gained  another  important  step.  We 
know  that  present  Tasmania  was  uninhabitable  for  a  primi- 
tive race  like  the  Aborigines  during  the  glacial  period,  and 
that  their  appearance  may  have  either  coincided  with  the 
melting  away  of  the  ice,  or  took  place  immediately  after 
it.  We  also  know  that  this  immigration  took  place  previ- 
ous to  the  separation  of  the  island  from  the  mainland,  and 
we  therefore  come  to  the  very  important  conclusion  that 
the  island  of  Tasmania  was  separated  from  the  mainland 
after  the  disappearance  of  the  glaciers.  The  Eolithic-Arch- 
aeolithic  industry  was,  therefore,  established  in  present 
Tasmania  in  post-glacial  times- 

Now,  let  us  turn  to  Europe.  The  Eolithic-Archaeo- 
lithic  industry  occurs  in  Europe  chiefly  in  beds  that  are 
either  of  prse-glacial  or  glacial  age.  There  is  a  great  differ- 
ence of  opinion  as  to  the  duration  of  the  glacial  period  in 
Europe,  but  on  the  whole  geologists  have  agreed  that  the 
ice  age  terminated  abut  10-12,000  years  before  our  present 
era. 

Now,  if  we  assume  that  the  diluvial  ice  age  was 
synchronous  all  over  the  earth,  the  first  immigration  of 
human  beings  into  Tasmania  must  have  taken  place  about 
10  to  12  thousand  years  before  our  present  times,  and  the 
separation  of  the  island  from  the  mainland  very  shortly 
after  that  period. 
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This  hypoth^is  raises  at  once  another  question.  I 
have  above  mentioned  that  the  main  relics  of  the  Bolithic- 
ArchsBolithic  industry  in  Europe  are  found  in  beds  of 
lirsB-glacial  and  glacial  age.  Under  the  assumption  of  the 
■yhc^ronism  of  Sie  ice  age  they  must,  therefore,  not  only 
0e6lbgicidly  but  also  absolutely  be  much  older  than 
tiiose  of  Tasmania.  Australia  could  therefore,  not  be  cod- 
•idered  as  the  cradle  of  mankind  as  some  European  scim- 
tMs  take  her  to  be.  but  rather  a  kind  of  reservation  in 
frliich  the  remains  of  those  primitive  tribes  that  inhabited 
Europe  previous  ahd  during  the  ice  age  were  preserved, 
thanks  to  her  isolation  from  the  main  mass  of  the  Euro- 
pean-Asiatic Continent  immediately  after  the  termination 
of  the  ice  age. 

There  are,  however,  a  few  objections  to  this  hypothe- 
sis; tile  main  is  the  assumption  of  the  synchronism  of  the 
ice  H^e*  We  have  generally  good  geological  reasons  to 
assume  that  the  diluvial  ice  age  was  synchronous  all  over 
the  earth,  but  we  have,  so  far,  no  absolute  proof  for  this 
theory.  Now,  were  we  to  astome  that  Tasmania  and 
Europe  were  simultaneously  populated  by  tribes  using 
Eolit^ic-Archseolithic  implements,  it  is  evident  that  the 
glaciation  of  Tasmania  must  have  commenced  and  ter- 
minated much  earlier  than  that  of  Europe.  The  first  im- 
migration of  human  beings  into  Tasmania  would  then 
have  taken  place  at  a  much  more  remote  period  than 
above  assumed. 

There  remains  another  consideration  which,  in  my 
obinion,  is  the  Weightiest  of  all.  I  have  mentioned  above 
tnat  all  the  ^ell  heaips  and  camping  ground  came  into  ex- 
istence When  Tasmania  had  already  acquired  its  present 
physical  features,  in  other  words,  its  present  shape.  Now, 
supposing  we  were  to  assume  that  Tasmania  was  not  only 
ondd  connected  with  the  mainland,  but  actually  forms  the 
la^t  Western  i^mnant  of  a  continent  that  once  stretched 
far  towards  East,  the  habitability  of  Tasmania  would  aA* 
tmte  take  anotdier  aspect.  We  could  assume,  that  although 
the  western  highlands  were  covered  under  iCe,  "tihe  more 
eastern  parts  were  of  a  more  temperate  climate  in  whidh 
a  primitive  race  could  thrive. 

When  those  last  revolutions  took  place,  which  shspM 
tlie  outlines  of  our  present  continents,  the  remainder  bf 
this  race,  which  survived,  was  driven  westwards,  Wid 
settled  in  the  country  that  had  now  become  free  of  '«ft 
bounds  of  ice,  and  which  was  formerly  ihaccedSiWe  to 
them.  This  hypothesis  dispenses  with  the  hecessfty  of 
assuming  that  t^e  glacial  period  fexisted  in  Ta^ania  it 
a  much  eariter  date  than  in  Europe,  bfecaiusfe  it  klloWs  «ff 
an  inhabitable  region  simultaneously  with  the^laciiOtth 
of  the  other  part.     If  we  assume   that  in  this  regwm  dwelt 
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there  is  no  necessity  to  suppose  that  the  island  of  Tas- 
mania became  separated  ttom.  the  mainland  of  Australia 
aft»r  the  disappearance  of  the  glaciers.  This  separation 
may  have  taken  place  while  the  gTaciers  still  existed. 

The  greatest  objection  against  this  hypothesis  is  the 
great  dep&  of  the  sea  between  Tasmania  and  New  Zealand, 
the  bottom  of  which,  for  the  greatest  part,  is  more  than 
12,000  feet  below  sea-level.  On  the  otner  hand,  it  would 
explain  the  modem  look  of  the  camping  grounds-  If  we 
"Were  to  assume  that  the  subsidences  of  the  land  between 
^present  Tasmania  and  present  New  Zealand  took  place 
very  slowly,  always  submerging  the  older*  camping  sites 
under  the  sea-level,  gradually  driving  some  of  the  tribes 
towards  West;  and  if  we  assume  that  the  last  and  final 
of  these  disturbances,  whteh  gaive  T^asnania  its  present 
fliiape,  took  place  in  comparatively  recent  times,  say,  about 
2,500  vears  ago,  this  hvpofthesis  overcomes  all  the  difficul- 
ties which  we  meet  when  we  assume  that  Tasmania  wsa 
ftnrt  populated  ab«ut  112«--lO,000  years  ago. 

This  theory  seems  to  be  rather  a  bold  one,  and  few 
could  grasp  the  idea  that  large  geological  disturbance  can 
have  taken  place  in  comparatively  recent  times.  Yet 
modem  geology  has  proved  that  this  was  actually  the  case. 
England  was  not  yet  separated  from  the  Continent,  after 
the  greater  part  of  the  great  inland  ice  had  disappeared. 
The  Baltic  Sea,  which  is  now  connected  with  the  open 
ocean,  formed  a  great  inland  lake,  the  so-called  ''Ancylus 
Lake,''  long  after  the  ice  had  receded,  and  the  bursting 
of  that  lake  probably  resulted  in  the  great  Cimbrian 
flood  of  which  the  Boman  historians  speak,  and  which  set 
the  tribes  of  the  Cimbri  and  Teutones  on  their  move  to- 
wards Rome,  whose  terror  they  were  for  a  long  time,  till 
they  were  finally  defeated  in  113  A.D.  As  there  can  be  no 
doubt  as  to  these  great  geological  disturbances  taking 
place  in  Europe,  in  geologically  speaking,  very  modem 
times,  there  is  no  reason  why  we  should  ndt  admit  similar 
disturbances  to  have  taken  place  in  equslHy  modem  times 
in  Tasmania.    To  sum  up : 

1.  Present  Tasmania  became  only  inhabitable  after 

the  disappearanee  of  the  glaciers. 

2.  This  disa{)pearanee  etfn  be  fixed  at  about  10 — 

12,000  years  before  our  present  era. 

3.  The  primitive  race  that  immigrated  into     Tas- 

mania must  have  become  isolated  from  the 
remainder  of  the  world  very  soon  after  its 
immigration,  otherwise  it  would  have  been 
wiped  out  long  ago  by  a  more  energetic  race. 


36 

4.  If  the  immigration  took  place  at  so  remote     a 

period,  the  camping  grounds  could  not  pre- 
sent that  modern  look  which  they  unquee- 
tionably  have. 

5.  Is  it  probable  that  a  race  remained  absolutely 

stationary  for  about  12,000  years,  without 
advancing  one  step  in  civilisation,  when  in 
Europe  it  has  practically  only  taken  that 
time  to  reach  our  present  stage? 

6.  The  objections  under  4  and  5  are  so  weighty  that 

it  is  almost  impossible  to  assume  Tasmania 
has  been  inhabited  by  t^e  Aborigines  for 
any  lengthy  period. 

7.  The  only  hypothesis  to  get  out  of  this  difficulty 

is  to  assume,  that  though  the  ice  may  have 
disappeared  at  the  time  above  stated,  Tasr 
mania  was  not  inhabited  till  at  a  very  recent 
date,  and  that  the  tribes  which,  at  the  time 
of  glaciation,  may  have  dwelt  to  the  North 
and  East,  were  driven  to  this  formerly  unin- 
habitable haven  of  refuge  by  geological  dis- 
turbances taking  place  at  very  recent  times, 
and  resulting  in  the  production  of  Tasmania's 
present  outline. 

8.  The  earliest  date  at  which  we  could  fix  this  is 

about  3,000  years  before  our  present  time, 
though,  of  course,  the  commencement  of  the 
geological  disturbances  may  go  back  to  a 
much  earlier  date. 

Whichever  view  we  take,  two  facts  remain  unrefutable  : 
Present  Tasmania  became  only  inhabitable  after  the  ice 
had  disappeared,  and  the  aboriginal  population  can  only 
have  moved  into  it  after  the  melting  of  the  ice,  but  previous 
to  the  present  isolation  of  the  island-  The  only  question 
about  which  there  can  be  a  divergence  of  opinion  is  the 
question  of  fixing  this  time.  If  certain  geological  views 
be  accepted,  then  the  event  of  the  first  populating  ol  the 
island  may  date  back  to  a  very  remote  period ;  but  there 
is  evidence  to  show  that  it  cannot  be  dated  earlier  than 
10 — 12,000  years,  and  probably  not  later  than  3,000  yeara 
before  our  present  times.     (1). 

For  the  present,  we  have  to  content  ourselves  with  this 
result,  but  much  remains  still  to  be  done  in  either  proving 
or  disproving   it.     In  the  first   instance,  the  relationship 


(1)  I  may  remark  here  that  it  seemn  a  great  pity  that  hardly  any  of  the  lefcendft 
oftheAborigineH  have  lieen  collected,  at  lea.st  not  to  my  knowledge.  As  it  is  un- 
tiuestionahle  that  th«*y  witnessed  great  geological  changen,  the  recollection  of 
these  terrible  events  must  have  impressed  it.self  so  vividly  in  the  mind  of  the 
survivors  that  it  is  fair  to  assume  that  ii  was  handed  over  to  future  generations  in 
the  shape  of  legend. 
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of  the  camping  sites  to  the  glacial  beds  will  have  to  be 
studied.  In  particular,  it  will  have  to  be  examined 
whether  there  really  are  no  Archsolithes  in  beds  of  glacial 
age  in  Tasmania,  and  whether,  as  it  now  appears,  the 
Archaeolithes  are  strictly  limited  to  the  surface  of  the  soil. 

The  cave  deposits  which  most  certainly  exist  in  Tas- 
mania will  have  to  be  examined,  and  the  question  whether 
there  is  any  relationship  between  the  extinct  fauna  occur- 
ing  on  King's  Island,  and  the  former  inhabitants  will  have 
carefully  to  be  gone  into. 

After  all  these  questions  have  been  studied  and  decid- 
ed one  way  or  other,  we  will  be  in  a  much  better  position 
to  settle  the  antiquity  of  the  Eolithic-Archaeolithic  civili- 
sation in  Tasmania.  In  the  mean  time  our  most  urgent 
duty  is  to  collect  as  much  information  about  the  occurrence 
of  the  relics  of  a  race  that  became  extinct  within  the 
memory  of  the  present  generation,  or  else  a  time  will  come 
when  it  is  a^ain  "too  late,  '  and  a  future  generation  will 
blame  us  for  our  omissions. 
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ABSTRACT  OF  PROCEEDINGS. 
APRIL  7,  1908. 

A  Meeting  of  the  Society  for  the  transaction  of  ordinary- 
business,  and  the  reconsideration  of  the  Balance-sheet  sub- 
mitted with  the  Annual  Report  for  1907,  was  held  at  the 
Museum  on  Wednesday  evening,  April  7,  1908. 

Mr.  T.  Stephens,  M.A.,  F.G.S.,  in  the  chair. 

Mrs.  C.  S.  Agnew,  Messrs.  Hugh  Armstrong,  F.R.C.S.,  W. 
A.  Harvey,  M.B..  Lyndhurst  F.  Giblin,  B.A.,  A.  W.  Courtney 
Pratt,  W.  Minchin  Nicholls,  and  A.  R.  Reid  were  elected 
Fellows  of  the  Society. 

In  reference  to  the  question  of  the  reconsideration  of  the 
Balance-sheet  for  1907,  the  Chairman  announced  that  Mr. 
Bernard  Shaw,  their  recently-appointed  Honorary  Treasurer, 
had  taken  a  great  deal  of  trouble  in  going  through  the  accounts 
of  the  Society  for  the  last  four  years,  and  would  now  furnish 
any  information  that  was  required  on  the  subject. 

Mr.  Shaw  laid  on  the  table  printed  accounts  showing  the 
receipts  and  expenditure  for  t3ie  years  1904  to  1907.  The 
Balance-sheet  for  1907  had  been  amended  by  the  transposition 
of  figures.  The  error  in  the  accounts  of  the  Morton  Allport 
Memorial  Fund  was  connected  with  the  purchase  of  a  valuable 
work  for  th**  Memorial  Library  when  the  funds  in  hand  were 
insufficient  for  the  purpose,  and  the  deficiency  was  made  good 
by  a  loan  from  tht^  General  Funds  of  the  Society.  There  should 
have  been  some  explanatory  note  to  show  that  the  amount  of 
this  loan  was  a  debit  balance  against  the  Memorial  Fund, 
which  would  be  repaid  to  the  Society  as  soon  as  the  next  in- 
stalment of  interest  was  received.  The  Balance-sheets  for  1904- 
5-6  had  now  been  compiled,  and,  with  the  revised  Balance- 
sheet  for  1907,  had  been  examined  by  the  Auditor  and  certified 
as  correct. 

Mr.  A.  J.  Taylor  thought  the  Society  might  now  congratu- 
late itself  on  the  fact  that  it  had  a  business-like  statement  put 
forward,  and  he  claimed  that  the  course  he  took  at  the  previous 
meeting,  in  moving  that  further  consideration  of  the  Balance- 
sheet  be  postponed,  was  fully  justified  by  the  clear  statement 
of  accounts  which  was  now  before  them.  Mr.  Bernard  Shaw 
had  taken  a  vast  amount  of  trouble  in  going  through  the 
accounts  for  the  years  which  had  been  mentioned.  He  (Mr. 
Taylor)  did  not  at  the  previous  meeting  for  a  moment  dream 
of  casting  any  reflection  on  the  Council  or  the  late  Secretary. 


Mr.  Shaw,  in  reply  to  Dr.  Crouch,  said  a  grant  to  the 
medical  section  for  1905  did  not  appear  in  the  accounts,  as  it 
was  not  paid. 

Dr.  Noetling  raised  the.  question  of  insurance.  He  noticed 
there  was  an  item  in  the  1904  accounts  for  insurance,  but  not 
subsequently.  The  valuable  books  in  the  library  could  not  be 
replaced  for  £5,000. 

Mr.  Shaw  said  the  books  were  now  reinsured  as  the  pro- 
perty of  the  Society  for  £1,000. 

The  motion  for  the  adoption  of  the  accounts  was  then  put 
and  carried. 

Mr.  J.  W.  Gould  moved,  Dr.  Crouch  seconding  the  motion, 
"  That  a  hearty  vote  of  thanks  be  given  to  Mr.  Bernard  Shaw 
for  the  large  amount  of  trouble  he  had  taken  in  examining  the 
accounts  of  the  Society  for  the  past  four  years."  The  motion 
was  put  and  carried  with  applause. 


APRIL  13,  1908. 

The  Monthly  General  Meeting  of  the  Society  w^as  held  at 
the  Museum  on  Monday  evening,  April  13,  1908. 

Mr.  Russell  Young  in  the  chair. 

The  Chairman  referred  in  feeling  terms  to  the  cause  of  the 
abs;;nce  of  Sir  John  Dodds  (Lieutenant-Governor  and  Acting- 
President  of  the  Society),  and  felt  sure  that  the  meeting  was 
in  deep  sympathy  with  him  and  his  family. 

The  Secretary  to  the  Council  (Mr.  Robert  Hall)  notified 
the  receipt  of  valuable  literature  from  kindred  societies  in  all 
parts  of  the  world,  from  Russia,  Argentina,  Canada,  the  Medi- 
terranean countries,  and  Great  Britain.  The  Smithsonian 
Institute,  U.S.A.,  had  sent  books  of  very  great  value. 

Mr.  Hall  then  gave  an  account  of  the  travels  of  himself 
and  friend  thiough  Siberia  to  Moscow  and  St.  Petersburg,  and 
then  on  to  London.  He  described  the  fauna  and  flora  met  wirfi 
Ml  a  journey  of  6,000  miles  on  the  little-known  Lena  River,  in 
Siberia.  The  people,  their  modes  of  living,  etc.,  were  well 
illustrated  and  described.  He  said  we  have  on  our  4>eaches  all 
round  ♦^he  coast  millions  of  little  wading  birds,  very  little  larger 
than  sparrows,  called  sand-pipers,  which  stay  with  us  over 
Christmas  till  about  April,  and  then  fly  8,000  miles  northwards 
to  Siberia,  where  they  breed  their  young,  arriving  just  after 
the  ice  melts  on  the  largest  swamp  in  the  world,  called  the 
Tundra,  extending  over  2,000  miles  east  and  west.  In  the 
following  October  they  started  ag^in,  with  their  young  birds, 
back  to  Tasmania.  Then  there  was  a  fish  popularly  known  as 
the  herring  in  Bass  Strait,  which  migrated  past  the  Philippines 
and  Corea  right  up  to  Kamschatka,  making  a  return  trip  the 
same  year,  and  this  went  on  year  after  year.     Most  of  the 


food  fishes  deposited  their  eggs  out  in  the  open  ocean,  but  the 
herring  was  quite  an  exception.  It  was  not  known  in  which 
rivers  this  herring  deposits  its  eggs;  possibly  in  the  southern 
streams.  It  was  wonderful  how  those  birds  made  such  long 
flights  annually,  and  especially  how  the  young  birds,  which 
travelled  for  the  first  time,  got  back  to  the  land  of  their  birth. 
They  seemed  to  have  some  special  sense  of  direction.  These 
birds  had  been  migrating  in  this  way,  possibly,  for  millions  of 
years,  and  from  a  time  when  Siberia  had  a  very  different 
climate  from  what  it  has  to-day,  as  was  evidenced  by  geological 
impressions  cf  tropical  plants  that  once  grew  there.  Now  it 
had  a  ternbl>  severe  winter,  during  which  quicksilver  remained 
frozen  in  barometers  and  such  instruments  for  months.  He 
presented  views,  and  described  Irkutsk,  the  capital  of  Eastern 
Siberia,  Yakutsk,  centre  of  the  Siberian  fur  trade,  and  Verko- 
yansk,  one  of  the  coldest  places  in  the  northern  hemisphere; 
yet,  in  the  spring,  birds  migrating  between  Tasmania  and 
Siberia  nested  there,  finding  an  abundance  of  food  in  the  shape 
of  berries  and  grubs.  Parts  of  Siberia,  like  Canada,  had  very 
genial  spring  and  summer  seasons,  when  everything  grew 
quickly.  He  and  his  friend  experienced  weeks  of  perpetual 
light,  and  clouds  of  mosquitoes.  Siberia,  in  addition  to  having 
t'he  largest  swamp  in  the  world,  had  the  largest  plain  and  the 
largest  pine  lorest,  the  latter  extending  for  thousands  of  miles, 
and  running  through  it  were  grand  rivers  teeming  with  salmon. 
The  coasts  and  rivers  wer€  rich  in  fishing  grounds.  The  country 
contained  many  plants  and  flowers  never  seen  in  the  Southern 
Hemisphere,  pictures  of  several  of  which  were  thrown  on  the 
screen.  There  was  a  good  prospect  for  the  country  for  settle- 
ment by  political  exiles  from  Russia;  these  were  mostly  supe- 
rior people.  Siberia  teemed  with  birds,  flowers,  and  mosquitoes. 


MAY  II,  1908. 

The  monthly  General  Meeting  of  the  Society  was  held  at  the 
Museum  on  Monday  evening,  May  11,  1908, 

Mr.  T.  Stephens,  M.A.,  F.G.S.,  in  the  chair. 

Messrs.  W.  N.  Atkins,  L.  A.  Evans,  O.  P.  Law,  and  L. 
Rodway  were  elected  Fellows,  and  Mr.  A.  Conlon  Associate  of 
the  Society. 

TH5  FOI^LOWING  PAPER  WAS  READ  :— 

Notes  on  a  Chipped  Boulder  from  near  Kempton.  By 
Fritz  Noetling,  M.A.,  Ph.D. 

The  author  described  the  boulder  as  one  that  had  been 
chipped  by  the  aborigines  in  getting  their  cutting  implements 
from  it.  He  found  around  it  the  principal  flakes  belonging  to 
the  stone.  The  place  where  the  stone  was  found  was  the  site 
-of  an  old  aboriginal  camping  ground  on  the  slope  of  a  hill  on 
the  northern  side  cf  Kempton.  He  described  how  the  flakes 
were  used  as  implements,  and  how  they  were  struck  oflF  the 
core.    The  specimen  was  unique  for  Tasmania.    It  was  a  piece 
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of  water-worn  pebble  stone,  and  must  have  been  carried  for  a 
conriderable  distance  to  the  camping^  ground  for  the  manufac- 
ture of  the  cutting  instruments  of  stone. 

Mr.  R.  M.  Johnston  said  the  specimen  Dr.  Noetling  had 
exhibited  to  them  that  evening  was  one  of  the  most  interesting 
that  had  been  found  in  Tasmania.  Eleven  of  the  chips  fitted 
beautifully  on  the  core.  Often  pieces  of  rock  chipped  off  from 
great  changes  of  temperature,  such  as  during  bush  fires,  but 
he  believed  that  these  pieces  were  chipped  oflF  the  core  before 
them  by  aboriginals. 

Mr.  A.  J.  Taylor  said  he  did  not  think  the  fragments  were 
flaked  oflF  by  lire,  for  fire  would  only  cause  fractures  from  the 
ouside.  and  this  core  had  some  fractures  from  the  inside. 

The  Chairman  said  that  fire  would  have  broken  oflF  the  flakes 
more  from  the  outside.  A  rich  field  for  Dr.  Noetling's  investi- 
gations would  be  found  near  the  head  of  the  Macquarie  River, 
where  the  aborigines  had  a  favourite  camping  ground  near  the 
outcrop  of  a  cherty  rock,  which  formed  the  material  of  most 
of  their  implements.  He  called  attention  to  some  flint  and 
obsidian  arrow  heads  which  he  had  collected  in  Texas,  U.S.A., 
some  years  ago,  as  illustrating  a  diflFerent  phase  of  civilisation. 

NOTBS  AND  EXHIBITS. 

Mr.  R.  M.  Johnston  exhibited  a  small  specimen  of  a  moun- 
tain trout  (Galaxias  truttaceus),  captured  by  Mr.  Tute  at 
the  Great  Lake,  which  had  an  abnormal  development  in  the 
shape  of  two  mouths,  being  a  sport  or  freak  of  nature;  from 
the  mouth,  below  the  chin  of  the  creature,  the  tongue  pro- 
truded. A  similar  curiosity  had  been  noticed  by  him  some 
years  ago  in  a  sea  perch. 

Mr.  A.  J.  Taylor  made  some  remarks  on  the  so-called  bul- 
rush caterpillar  (Sphaeria  robertsia).  He  said  the  cater- 
pillar is  interesting  because  of  the  peculiar  way  in  which  it 
becomes  the  host  of  a  vegetable  form  of  life,  which  uses  up 
the  animal  structure  of  the  caterpillar  for  its  own  nourishment, 
while  at  the  same  time  it  replaces  every  portion  so  robbed 
with  vegetable  ti«=sue  to  an  equal  extent.  In  this  way  the 
caterpillar  is  by  degrees  converted  entirely  into  a  vegetable 
root,  exactly  resembling,  in  every  respect,  the  original  form  of 
the  insect  from  which  it  had  derived  sustenance  during  its 
period  of  growth.  The  process  of  vegetation  is  this:  Whilst 
burrowing  in  the  light  vegetable  soil,  previous  to  undergoing 
the  process  of  its  natural  metamorphosis,  the  caterpillar  gets 
some  of  the  seeds  of  the  fungus  under  the  scales  about  its  neck; 
and  from  this  part  of  its  body  a  seed  vegetates,  and  grows  into 
a  single  stalk,  from  six  to  ten  inches  high,  the  top  portion  of 
the  stalk  m  the  female  plant,  when  fruiting,  representing,  only 
m  a  much  smaller  degree,  the  club-headed  bulrush  with  which 
we  are  all  so  lamiliar.  The  body  of  the  caterpillar  is,  as  already 
described,  gradually  metamorphosed  into  the  vegetable  root  of 
the  plant.  The  seed  vessel  is  the  only  portion  of  this  curious 
plant  found  above  ground,  therefore  it  may  be  easily  overlooked. 
When  freshly  dug  up  the. root  is  soft,  and,  in  spite  of  its  woody 


structure,  may  be  found  to  contain  satisfactory  evidence — such 
as  the  intestinal  canal — of  its  animal  origin.  The  bulrush 
caterpillar  is  to  be  found  in  New  Zealand  and  Tasmania.  Other 
insects  that  suffer  the  same  fate  are  known  of;  but  none  of 
these  afford  a  more  interesting  illustration  of  the  process  by 
which  Nature  sometimes  makes  an  apparently  retrograde  step 
— ^by  descending  from  a  higher,  or  insect,  form  of  life  to  that 
of  a  lower  or  vegetable  condition — ^than  we  find  in  the  case 
of  the  bulrush  caterpillar.  He  referred  to  samples  of  the  bul- 
rush caterpillar  in  fruit  and  sections  indicating  the  woody 
structure  of  the  insect  after  passing  through  the  changes  de- 
scribed. 

The  Chairman  and  Mr.  Johnston  corroborated  the  descrip- 
tion of  the  development  of  this  interesting  parasitic  fungus,  the 
former  remarking  that  its  modern  generic  name  was  Cordy- 
ceps,  and  exhibiting  a  very  perfect  specimen  of  C.  Gunnii, 
found  at  Franklin  Village,  near  Launceston. 

Dr.  Noetlinor  exhibited  two  minerals  found  by  him  at  Gad's 
Hill  and  at  Barn  Bluff — ^viz.,  analcime  and  actinolite — ^the  for- 
mer being  a  species  of  zeolite  heretofore  found  only  near  Port 
Cygnet. 


JUNE  i6,  1908. 

The  Monthly  General  Meeting  of  the  Society  was  held  at 
the  Museum  on  Tuesday  evening,  June  16,  1908. 

Sir  John  Dodds,  K.C.M.G.,  Lieutenant-Governor,  in  the 
chair. 

Messrs.  L.  F.  S.  Hore,  B.A.,  Leonard  Seal,  and  Joseph 
Love,  M.B.,  were  elected  Fellows  of  the  Society. 

THB  FOLLOWING  PAPER  WAS  READ  :— 

On  State  Borrowing  and  Sinking  Funds  for  the  Redemption 
of  State  Debts  regarded  from  an  Economical  Point  of  View. 
By  R.  M.  Johnston,  I.S.O.,  F.L.S. 

In  the  first  part  of  his  paper,  relating  to  state  borrowing, 
the  author  points  out — (i)  the  unprecedented  progress  of  all 
civilised  couutries,  especially  within  the  last  forty  years;  (2) 
that  this  progress  entirely  altered  the  methods  and  instruments 
formerly  employed  in  the  industrial  world;  (3)  that  the  intro- 
duction of  tlie  improved  machinery  and  instruments  of  trans- 
port and  production  involved  immediate,  enormous,  and 
original  outlay  of  capital;  (4)  that  the  consequent  reduction 
m  cost  of  production  and  transport,  and  of  prices,  so  affected 
all  parts  of  the  world  that  new  and  old  countries  alike  were, 
perforce,  obliged  to  largely  invest  fresh  capital  for  such  pur- 
poses: (5)  that  great  undertakings  (such  as  the  building  of  the 
great  Canadian  and  Pacific  Railway  system),  could  not,  practi- 
cally, be  consliucted  in  a  piecemeal  fashion,  over  a  period  of 
from  forty  to  sixty  years,  to  accommodate  the  burden  of  the 


payment  of  the  principal  required  immediately,  and,  conse- 
quently, this  impracticability,  and  also  the  necessity  of  securing 
a  just  and  equitable  share  of  burden  to  all  who  in  the  future 
derive  benefit  from  the  original  outlay,  the  method  of  only 
charging  intciest  on  capital  to  each  year's  current  revenue  has 
invariably  been  adopted  in  all  civilised  countries.  He  illus- 
trated, by  reference  to  the  United  Kingdom,  how  capital  in- 
vestments were  developed.  That  Australia,  latterly,  has  not 
been  investing  capital  in  this  direction,  either  absolutely  or 
relatively  to  population,  at  as  great  a  rate  as  the  United  iCing- 
dom  was  indicated  by  the  fact  that  during  the  last  five  years 
invested  capital  of  the  kind  referred  to  in  the  United  Kingdom 
represented  a  sum  of  62s.  6d.  per  head  per  year;  while  in 
Australian  States,  in  a  country  nearly  as  large  as  Europe,  and 
as  yet  scarcely  begun  to  be  developed,  the  corresponding 
capital  investments  only  represented  a  sum  of  28s.  lod.  per 
head  per  yeir.  Would  the.  present  population,  with  its  rela- 
tively high  "  standard  of  living "  and  its  vastly  increased 
wealth,  have  existed  had  the  "  retrenchment-and-ruin  "  cry  of 
the  year  1870  succeeded  in  forcing  upon  the  states,  at  the  tim«, 
the  retrograde  advice,  "  no  borrowing "  and  "  retrenchment." 
This,  though  eminently  prudent,  from  the  standpoint  of  a  pri- 
vate individual,  m'ght  still  be  open  to  question  or  qualification, 
when  applied  to  the  economics  of  a  corporate  body.  He  was 
of  opinion  that  the  state  taxpayers  of  the  day  stand,  in  relation 
to  the  ever-changing  individuality  of  the  state  taxpayers  of  the 
past  and  future,  in  exactly  the  same  ethical  and  economical  re- 
lation to  each  other,  as  do  the  existing  shareholders  of  a 
private  railway  corporation  to  past  and  future  shareholders  of 
the  same  concern;  and,  consequently,  there  is  neither  moral 
nor  economical  grounds  why  either  taxpayers  of  the  state  or 
railway  shareholders  of  the  day  should,  in  addition  to  their 
own  equitable  share  of  burden,  mulct  themselves  in  additional 
heavy  taxation  or  expense  (as  by  sinking  fund  contributions) 
for  the  purpose  of  lessening  the  fair  and  equitable  share  of 
burden  of  their  future  personally  disconnected  representatives. 
The  author  of  the  paper,  in  conclusion,  affirms  as  his  strong 
opinion  that  sinking  funds  for  the  absolute  redemption  of 
loans  invested  in  railways,  harbours,  and  other  great  public 
works,  should  be  restricted  to  the  portion  of  such  loans  w^hose 
assets  are  short-lived,  and,  like  the  short  terminable  life  of 
marine  vessels,  cannot  be  permanently  preserved  in  their  pris- 
tine value  and  utility  by  the  ordinary  yearly  contributions  from 
current  revienue  funds  to  maintenance,  renewals,  and  repairs, 
by  which  means  the  whole  permanent  way,  machinery,  and 
other  equipments  of  railways  are  ever  kept  up  to  their  pristine 
value  .ind  utility  as  bona-fide  state  assets. 

Mr.  T.  Stephens  said  that  the  Fellows  of  the  Society  must 
congratulate  themselves  that,  although  Mr.  Johnston  had  been 
away  on  a  visit  to  the  old  country,  he  had  returned  to  them 
with  no  loss  of  that  force  with  which  he  had  many  times  pre- 
viously interested  them.  The  subject  upon  which  he  had  ad- 
dressed them  that  night  was  such  a  big  one  that  it  would  be 
well  to  postpone  the  discsusion  upon  it  in  order  that  the 
Fellows  might  have  an  opportunity  of  seeing  it  in  print. 
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Mr.  James  Macfarlane  also  wished  to  have  an  opportunity 
of  studying  the  paper  in  print  before  discussing  it. 

After  further  discussion,  it  was  decided  that  the  paper  should 
be  taken  into  consideration  on  a  date  to  be  fixed  by  the  Council 
cf  the  Society. 

NOTKS  AND  EXHIBITS. 

Mr.  Henry  Baker  gave  an  account  of  his  recent  visit  to 
the  Furneaux  Group  to  study  the  habits  of  the  mutton-bird. 
He  found  when  he  reached  the  islands  that  the  birds  had  left 
about  ten  days  previously.  There  appeared  to  be  a  tendency 
on  the  part  of  the  birds  to  leave  a  little  sooner  every  year. 
This  was  probably  due  to  the  encroachment  of  sheep  and  cattle 
on  the  rookeries,  and  the  vast  amount  of  egging  which  went 
on.  The  Government  had  imposed  regulations,  but  they  did 
not  appear  t<^  be  stringent  enough.  He  had  been  told  that 
the  number  of  young  birds  that  escaped  was  much  less  than  it 
used  to  be.  Next  to  mutton-birding,  kangarooing  was  the  most 
habitual  occupation  of  the  islanders.  These  animals  had  prac- 
tically disappeared  from  all  the  smaller  islands,  and  were  be- 
coming scarce  on  the  larger  ones.  Three  thousand  a  year 
would  be  a  low  estimate  of  the  number  that  were  killed.  The 
kangaroo  were  hunted  by  dogs,  which  were  kept  half-starved 
to  render  them  savage.  It  seemed  a  pity  that  so  many  kan- 
garoo should  be  killed,  considering  the  small  price  the  skins 
brought.  They  were  an  important  source  of  meat  supply  to 
the  islanders,  and  if  the  close  season  were  strictly  enforced 
they  would  be  subjected  to  considerable  suffering.  It  was 
necessary,  however,  that  the  indiscriminate  destruction  that 
went  on  at  ^resent  should  be  checked.  He  thought  it  was  a 
great  pity  that  the  islanders  could  not  be  induced  to  take  up 
some  other  forms  of  earning  a  livelihood  than  those  they  fol- 
lowed at  present.  If  the  people  of  Tasmania  would  interest 
themselves  a  little  bit  more  in  the  islands  their  future  would 
be  brighter. 

Mr.  R.  M.  Johnston  said  he  had  visited  the  islands  in  1874, 
and  related  some  of  his  experiences.  He  agreed  in  the  neces- 
sity for  the  preservation  of  native  birds  and  animals,  and  hoped 
that  Mr.  Baker's  reference  to  the  matter  would  result  in  good. 

Mr.  T.  Stephens  thought  the  matter  ought  not  to  be  allowed  . 
to  rest.  He  suggested  that  the  Council  of  the  Society  should 
address  a  letter  to  the  Government,  asking  them  to  cause  in- 
quiry to  be  made  as  to  the  extent  to  which  the  existing  regula- 
tions were  carried  out,  and  as  to  the  wholesale  destruction  of 
kangaroo  and  wallaby.  He  moved  a  resolution  to  that  effect, 
which  was  carried. 


JULY  13,  1908. 

The  Monthly  General  Meeting  of  the  Society  was  held  at 
the  Museum  on  Monday  evening,  July  13,  1908. 


Sir  John  Podds,  K.C.M.G.,  Lieutenant-Governor,  in  the 
chair. 

TBB  FOLLOWIKO  PAPER  WAS  RBAD  :— 

On  a  recent  visit  to  the  Riv^r  Gordon,  illustrated  by  lantern 
slides,  with  remarks  on  the  need  of  reservation  of  land  along 
the  banks  of  the  River.    By  J.  W.  Bcattie. 

The  visit  wa'S  made  in  the  middle  of  April  last,  eight  days 
being  spent  in  exploring  the  River  Gordon.  Unfortunately, 
*or  six  days  the  weather  was  very  wet,  less  than  two  days 
being  available  for  the  photographic  work  of  the  trip.  Photo- 
graphs of  Macquarie  Harbour  Heads  were  displayed,  showing 
the  dispositions  of  the  various  harbour  works.  The  outer  ana 
inner  islands,  and  their  lig4its,  the  breakwater,  and  the  wreck 
of  the  s.s.  Kawatiri,  were  shown,  and  gave  a  clear  idea  of  the 
character  of  this  wild  western  port  of  Tasmania,  the  "  open 
door"  of  the  West  Coast  mineral  fields.  The  late  Mr.  Napier 
BelVs  scheme  for  the  removal  of  the  bar  was  referred  to,  and 
another  scheme,  with  a  similar  objective,  but  antedating  Mr. 
Bell's  by  some  seventy  years,  was  mentioned.  This  early 
scheme,  however,  appears  to  have  never  gone  beyond  the 
presentation  of  a  report  by  the  originator — Captain  James 
Hobbs — to  the  then  Governor,  Colonel  George  Arthur,  in  1824. 
The  d-scovery  of  Macquarie  Harbour  by  Captain  James  Kelly 
was  dealt  with.  Illustrations  of  the  Port  of  Strahan  were 
given,  and  also  a  fine  series  portraying  the  beautiful  Natural 
reserve  of  70  acres  called  *'  The  People's  Park."  These  serve 
to  emphasise  the  value  of  the  forethought  of  the  Strahan  resi- 
dents in  obtaining  one  of  a  series  of  what  have  been  aptly 
termed  Natural  Monuments,  which  will  remain  an  abiding 
type  of  the  indigenous  flora.  The  historic  places  en  route 
to  the  River  Gordon  were  next  dealt  with — Phillip  Island, 
Sarah  Island,  etc.,  being  historically  treated,  and  the  beautiful 
and  impressive  mountain  backgrounds  overlooking  the  en- 
trance to  the  river  fully  described,  with  some  of  the  historical 
associations  attached  to  them.  The  grandeur  of  the  different 
reaches  and  bends  of  the  Gordon  was  well  illustrated,  and 
served  to  emphasise  the  unique  beauty  of  the  river,  and  the 
urgent  claims  for  its  protection  from  the  ruthless  hand  of 
present-day  utilitarianism.  The  scenery  at  Gould's  Landing, 
the  various  rapids  in  the  upper  reaches  of  the  river,  the  River 
Franklin,  and  the  scenery  at  the  Great  Bend,  65  miles  from 
Macquarie  Harbour,  were  well  represented,  the  characteristics 
of  the  river  beini?  minutely  described  where  illustration  was 
not  available.  A  brief  sketch  of  the  pine  industry  in  the 
vicinity  of  the  Gordon  was  accompanied  by  several  illustrations 
of  pine  forests  and  logging. 

In  conclusion,  the  author  urged  most  strongly  that  imme- 
diate and  vigorous  action  be  taken  to  thoroughly  protect  the 
banks  of  the  River  Gordon  from  Macquarie  Harbour  to  a  mile 
beyond  the  Frankhn,  a  total  distance  of  26  miles,  the  area  of 
reservation  to  extend  to  the  line  of  hills  running  on  either 
side  of  the  river  from  the  waters  edge  to  at  least  one  chain 
beyond   their   summits.     On   level   river   fiats,   where   no   hilU 
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t^btain,  five  chains  from  the  river  to  be  reserved.  These  reser- 
vations, in  the  opinion  of  the  writer,  should  effectually  prevent 
the  destruction  of  the  beautiful  foliage,  and  retain  not  only 
an  aesthetic  asset  of  unique  character,  but  an  asset  of  great 
value  from  th.e  tourist  standpoint,  which,  if  protected  from 
the  axe  and  fire,  will  undoubtedly  become  of  great  monetary 
value  to  the  state. 

Dr.  NoetJing  said  tha.t  there  was  the  finest  scenery  on  the 
Gordon  that  he  had  ever  seen  in  his  life,  and  it  would  be  a 
great  pity  if  the  insatiable  timber  merchant  was  allowed  to 
destroy  it.  It  was  the  duty  of  the  Government  to  try  and 
preserve  that  scenery  and  he  favoured  the  land  on  each  side 
being  reserved  up  to  the  tops  of  the  hiUs. 

Mr.  R.  M.  Johnston  said  that  no  one  had  done  so  much 
to  make  the  scenery  of  Tasmania  known  as  Mr.  Beattie.  It 
was  due  to  his  hard  work  and  careful  selection  of  subjects 
that  the  world  knew  so  much  of  the  beauties  of  Tasmania. 
They  were  all  very  much  indebted  to  Mr.  Beattie  for  the  work 
he  had  done,  not  only  in  making  t'he  beauties  of  our  state 
known,  but  m  the  patient  and  careful  researches  he  had  made 
mto  its  old  history. 

Dr.  Noetlmg  said  that  if  it  was  a  fact  that  the  Gordon  ran 
for  two  miles  under  the  Wilmot  Range,  as  had  been  reported 
to  Mr.  Beattie,  it  would  be  the  most  extraordinary  geological 
wonder  in  the  world. 

The  Chairman  said  that  he  fully  endorsed  all  that  Mr. 
Beattie  had  said  in  regard  to  the  necessity  for  the  preservation 
of  the  scenery  on  the  beautiful  Gordon  River,  and  he  sincerely 
recommended  everyone  who  had  not  had  the  privilege  of 
visiting  that  part  of  the  country  to  do  so  as  soon  as  possible. 
The  time  would  come  when  the  West  Coast  would  prove  most 
attractive  from  a  tourist  point  of  view;  and  it  therefore  be- 
hoved the  Government  to  preserve,  as  far  as  they  could,  these 
beautiful  scenes  from  destruction. 

Mr  Beattie  said  that  he  had  had  that  day  received  a  tele- 
gram from  Mr.  Robert  Sticht,  manager  of  the  Mount  Lyell 
mine,  supporting  all  that  he  had  said  in  regard  to  the  necessity 
of  preserving  the  scenery  along  the  Gordon,  and  stating  that 
the  present  reservation  made  by  the  Government  was  inade- 
quate. Nothing  less  than  the  whole  range  visible  to  the  eye 
should  be  reserved.  The  interests  of  the  pine-getters  were 
paltry  compared  with  the  preservation  of  natural  scenery. 


NOTES  AND  EXHIBITS 

Mr  R.  M.  Johnston  exhibited  some  specimens  of  timber 
which  had  been  treated  with  Captain  M'Fie's  white-ant  specific, 
and  pointed  out  that  it  not  only  preserved  the  wood  from  the 
attacks  of  insects  and  fungi,  but  enabled  it  to  take  a  beautiful 
polish. 


AUGUST  10,  1908. 

The  General  Monthly  Meeting  of  the  Society  was  held  at 
the  Museum  on  Monday  evening,  August  10,  1908. 

Mr.  T.  Stephens,  M.A.,  F.G.S.,  in  the  chair. 

THB  FOLLOWING  PAPBRS  WERB  READ  I— 

(i)  On  the  Native  Quarry  at  Syndal,  near  Ross.  By  Fritz 
Noetling,  M'A.,  Ph.D. 

The  author  first  mentioned  a  reported  aboriginal  quarry  at 
Stocker's  Bottom,  near  Ross.  Some  thought  it  was  a  myth, 
and  so  he  found  it;  but  on  further  exploration  he  fouhd  such 
a  quarry  at  Syndal.  Hundreds  of  thousands  of  fragments  that 
had  passed  through  the  hands  of  aboriginals  were  found  lying 
about.  He  exhibited  specimens.  From  this  quarry  stone  for 
the  implements  used  by  the  aboriginals  was  obtained.  A  vast 
amount  of  time  and  labour  must  have  been  spent  in  vain  by 
the  aboriginals  whilst  shaping  their  implements,  and  in  con- 
nection with  these  operations  they  used  fire.  The  other  quar- 
ries of  this  character  in  Tasmtania,  the  lecturer  said,  were  at 
Cole  Hill,  near  Melton-Mowbray;  a  small  one  near  the  railway 
station,  Pontville;  one  at  Shene  Estate;  at  Charlie's  Hope, 
Plenty;  the  Great  Lake;  on  the  road  from  Campbell  Town  to 
Swansea;  on  the  South  Esk,  near  Perth;  at  Pipeclay  Lagoon; 
on  the  Tamar  River;  and  on  Mount  Communication,  near  Salt- 
water River.  Most  of  these  might,  at  any  rate,  be  considered 
as  native  quarries.  He  referred  to  the  flints  discovered  in  the 
tertiary  formation  at  Thenay,  in  France,  as  to  the  origin  of 
which  there  had  been  much  controversy. 

Mr.  R.  M.  Johnston  spoke  of  the  kinds  of  rock  from  which 
the  abori|a:inals  formed  their  stone  implements  and  weapons. 
Among  the  natives  of  West  Australia  to-day  there  were  to  be 
found  the  same  primitive  stone  implements  as  were  found  after 
the  Tasmanian  aborigines  had  disappeared;  the  West  Austra- 
lian natives  preserved  their  ancient  chip  flints  for  sacred  rites 
purposes. 

(2)  On  a  Native  Burial  Ground  at  Charlton,  near  Ross.  By 
Fritz  Noetling,  M.A.,  Ph.D. 

The  author  remarked  that  Ling  Roth's  book  on  the  abo- 
rigines of  Tasmania  had  fully  dealt  with  the  character  of  these 
burial  places.  The  one  under  notice  had  been  very  carefully 
examined.  It  seemed  certain  that  the  natives  on^  this  island 
burnt  their  dead,  but  differences  of  opinion  arose  'as  to  their 
disposal  of  the  ashes.  It  was  pretty  certain  that  they  used  to 
smear  their  faces  with  the  ashes.  Some  were  said  to  have  put 
dead  bodies  in  hollow  trees,  fencing  them  round  with  bushes. 
They  knew  that  the  names  of  deceased  persons  were  never 
mentioned  again,  as  the  race  were  very  superstitious  about  the 
departed.  He  believed  there  were  regular  aboriginal  burial 
grounds,  and  his  discovery  on  the  Charlton  Estate  seemed  to 
settle  the  question.  There  were  heaped  up  a  number  of  little 
mounds,  in  which  large  stones  were  embedded.    There  were  na 


bones  to  be  found.  The  Charlton  burial  ground  must  be  of 
great  age.  It  was  a  question  whether  the  corpses  were  carried 
to  the  burial  ground  and  burned  there,  or  whether  the  ashes 
of  the  departed  were  subsequently  carried  to  the  burial  ground. 
He  favoured  the  latter  idea,  a  pyre  having  been  erected  and  a 
body  cremated  at  the  spot  where  death  took  place.  It  would 
be  interesting  to  know  whether  other  similar  burial  grounds 
existed  in  Tasmania.  He  was  told  that  there  was  one  at  Pont- 
ville,  and  another  at  Darlington  Park. 

Mr.  A.  J,  Taylor  described  a  burial  place  of  probably  a 
Tasmanian  aboriginal  warrior.  He  quoted  Backhouse's  and 
Robinson's  descriptions  of  the  incinerating  process  which  was 
resorted  to.  The  natives  were  very  jealous  of  Europeans  wit- 
nessing their  burial  ceremonies. 

Mr.  Bernard  Shaw  said  the  late  Mr.  Jno.  L<yne  used  to 
mention  a  case  under  hjs  own  observation  of  the  burial  of  a 
native  in  a  hollow  tree,  but  the  body  was  afterwards  removed. 

Mr.  Henry  Foster  remarked  on  the  very  few  skulls  of 
natives  having  been  found,  which  was,  no  doubt,  due  to  their 
generally  burning  their  dead. 


SEPTEMBER  14,  1908. 

The  Monthly  General  Meeting  of  the  Society  was  held  at 
the  Museum  on  Wednesday  evening,  September  14,  1908. 

Mr.  T.  Stephens,  M.A.,  F.G.S.,  in  the  chair. 

THB  FOi:,I.OWING  PAPKRS  WERE  READ  : — 

(i)  Additions  to  the  Tasmanian  Molluscan  Fauna.  By  W. 
L.  May. 

This  paper,  a  portion  of  which  was  read  by  the  Secretary 
to  the  Council,  is  of  a  technical  character,  and  describes  the 
results  of  dredging  near  the  loo-fathom  line  off  the  south  coast 
of  Tasmania. 

Mr.  R.  M.  Johnston  referred  to  the  two  species  mentioned 
by  Mr.  May  as  belonging  to  a  family  of  fissure-grooved  shells 
of  very  ancient  origin. 

(2)  On  Solar  Eclipses,  illustrated  by  lantern  slides.  By 
H.^C.  Kingsmill,  M.A. 

The  author  referred  to  the  total  eclipse  of  the  sun,  to  take 
place  on  May  9,  1910,  and  the  proposed  visit  of  an  English 
expedition  to  observe  it  in  Tasmania.  Owing  to  the  rarity 
of  solar  eclipses,  expeditions  have  generally  to  be  made  to  dis- 
tant countries  by  those  who  require  to  investigate  the  phe- 
nomena of  eclipses.  It  happens  that  Tasmania  is  the  only  land 
in  the  world  from  which  the  total  phase  of  that  eclipse  will  be 
observable,  if  we  except  the  icy  regions  near  the  South  Pole. 
The  central  line  of  the  eclipse  would  pass  a  little  to  the  south 


of  Tasaiania,  whilst  the  northern  edge  of  the  totality  would 
hardly  extend  .to  Launceston.  Tasmania  would  have,  therefore, 
on  the  occasion  a  unique  importance  in  the  eyes  of  astrono- 
mers, who  would  be  attracted  from  distant  parts  of  the  world. 
There  had  been  one  astronomical  expedition  to  Tasmania 
which  led  to  important  results,  namely,  the  American  expedi- 
tion for  observing  the  transit  of  Venus  in  1874.  The  object  of 
that  expedition  was  to  obtain  data  for  a  more  accurate  deter- 
mination of  the  distance  of  the  sun  from  the  earth,  which  is 
the  largest  base  line  we  have  for  astronomical  measurements. 
Incidental  to  that  expedition  was  the  accurate  determination 
of  the  latitude  and  longitude  of  a  station  in  the  Hobart  Bar- 
racks, which  was  done  by  means  of  simultaneous  observations 
taken  at  the  Melbourne  Observatory  and  by  the  American 
astronomers  at  Hobart.  The  Agent-General  had  forwarded 
letters  from  General  Tennant  asking  for  information  as  to 
eligible  sites -for  the  observation  of  the  eclipse.  Mr.  Kingsmill 
explained  and  illustrated  by  lantern  slides  total  eclipses  of  the 
sun  with  the  corona  in  each  case  extending  far  beyond  the  sun 
as  obscured  by  the  moon.  But  for  this  a  total  eclipse  would 
mean  for  the  time  being  absolute  and  total  darkness.  It  was 
found  that  when  a  profuse  crop  of  sun  spots  showed  the  sun 
to  be  in  exuberant  activity,  the  action  of  this  exceptional  ex- 
citement produced  a  corresponding  influence  on  the  magnetic 
state  of  the  earth.  There  was  a  large  and  valuable  body  of 
evidence  available  to  demonstrate  that  there  did  exist  some 
sympathy  between  periods  of  solar  agitation  and  periods  of 
excited  terrestrial  magnetism. 

The  Chairman  thought  there  were  three  places  which  stood 
out  as  eligible  for  the  purposes  Mr.  Kingsmill  had  mentioned: 
I.  Near  lighthouse  on  Bruni  Head  (South  Bruni),  335ft.  above 
high-water  mark.  Access  from  Great  Taylor's  Bay.  2.  South- 
port  Bluff,  nearly  oppo-site  lightiiouse.  Access  from  a  jetty  on 
the  south  side  of  Southport,  with  deep  water  near  at  hand,  and 
good  anchorage;  thence  two  or  three  miles'  cartage  to  the 
Bluff.  Depth  of  water  at  the  entrance  to  Southport,  10  to  17 
fathoms.  3.  Between  Point  Arthur  and  second  look-out  on 
south  side  of  Recherche  Bay,  and  about  six  miles  south  of 
Southport  Bluff.  Entrance  to  Recherche  Bay  has  depth  of 
from  8  to  16  fathoms,  with  good  anchorage  inside. 

Mr.  R.  M.  Johnston  referred  to  the  importance  of  the  ex- 
pedition to  Tasmania,  and  hoped  institutions  on  the  mainland 
would  join  in  the  reception  of  such  an  important  body  of 
visitors. 

• 

Dr.  Noetling  enlarged  on  the  grandeur  of  the  total  eclipse 
of  the  sun,  which  he  had  witnessed  in  India,  and  said  that 
scientists  were  very  keen  on  observations  at  such  a  time  to 
try  to  discover  another  planet  believed  to  exist  nearer  to  the 
sun  than  the  planet  Mercury.  At  the  forthcoming  observations 
in  Tasmania  he  feared  the  sun  would  be  rather  low  down  in 
the  heavens  at  the  hour  at  which  the  total  eclipse  would  take 
place,  namely,  4  p.m.  Would  not  the  top  of  Mount  Wellington 
be  the  most  suitable  situation  for  the  observations? 
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Mr.  Piesse  thought  that  the  South  Bruni  site  was  the  best 
of  those  mentioned  by  Mr.  Stephens.  Maatsuyker  Island  or 
Port  Davey  might  be  suitable  if  helpers  could  be  ^ot,  as  the 
ianrther  west  the  better.  He  also  mentioned  positions  near 
Daniers  Bay  and  Mill's  Reef.  He  was  doubtful  whether  any 
real  advantage  would  be  gained  in  going  south'  of  Hobart. 
Mount  Rumney  would  be  an  excellent  situation,  he  thought. 
Mount  Wellington  was  apt  to  be  cloudy  in  the  afternoon,  whilst 
Mount  Rumney  was  not  do. 

Mr.  Bernard  Shaw  moved  the  following  resolution: — "That 
in  connection  with  the  proposed  expedition  to  observe  the 
total  eclipse  of  the  sun  on  May  9,  1910,  a  letter  be  addressed 
to  the  Premier  urging  the  necessity  for  a  careful  examination 
by  an  observer  acquainted  with  astronomical  requirements  of 
sites  which  appear  most  Tikely  to  be  suitable  for  the  purposes 
of  the  expedition  and  the  collection  of  information  on  the  fol- 
lowing points: — Climate;  protection  required  for  the  instru- 
ments and  observers  at  the  chosen  station;  amount  of  cloud 
and  rainfall;  liability  to  fogs;  accessibility  for  members  cA  the 
expedition,  and  for  any  other  purpose;  natural  harbour  accom- 
modation; facilities  for  obtaining  material  and  labour  for  erec- 
tion of  temporary  buildings,  and  facilities  for  commissariat.'' 

Mr.  R.  M.  Johnston  seconded  the  motion,  which  was  car- 
ried. 


OCTOBER  12,  1908. 

The  Monthly  General  Meeting  of  the  Society  was  held  at 
the  Museum  on  Monday  evening,  October  12,  1908. 

Mr.  T.  Stephens,  M.A.,  F.G.S.,  in  the  chair. 

Messrs.  E.  J.  Roberts,  M.B.,  B.S.,  and  Leonard  E.  Hubbard 
were  elected  Fellows  of  the  Society. 

THE  FOLLOWING  PAPERS  WEBB  READ  :— 

(i)  The  Aboriginal  Designations  for  Stone  Implements,     By 
Fritz  Noetling,  M.A.,  Ph.D. 

The  author  points  out  in  great  detail  that  the  vocabulary 
of  the  aborigines  was  very  limited  in  extent.  Calder,  whose 
compilation  was  probably  the  most  comprehensive,  enumerated 
only  1 135  words,  some  of  which  were  unquestionably  adapted 
from  European  sources.  The  results  of  his  investigation  tended 
to  show  that  the  aborigines  did  not  have  different  names  for 
the  different  kinds  of  stone  implements  they  used.  He  thought 
he  had  proved  that  the  Tasmanian  natives  only  had  one  word 
for  their  stone  implements. 

(2)  On  the  conclusions  of  Dr.  Noetling  respecting  the 
Aboriginal  Designations  for  Stone  Implements.  By  Hermann 
B.  Ritz,  M.A. 


Further  particulars  of  the  subject  are  given  in  the  paper. 
The  author  remarks  that  the  records  were  very  meagre,  and 
that  these  were  made  by  men  who  had  no  special  knowledge 
of  philology.  The  number  of  words  in  the  aboriginal  language 
was  small,  much  smaller  than  the  lists  which  had  been  drawn 
up  would  lead  one  to  expect.  Many  of  the  words,  apparently 
diflferent,  he  believed  to  be  really  identical,  and  the  apparent 
diflference  was  due  to  the  habit  the  Tasmanians  possessed,  in 
common  with  the  South  Sea  Islanders,  of  interchanging  mem- 
bers of  various  sound  groups. 

Mr.  R.  M.  Johnston  said  their  attention  hitherto  had  been 
confined  to  the  things  themselves,  instead  of  to  the  language 
applied  to  them.  Both  the  Tasmanian  and  Australian  races 
would  afford  a  great  field  in  the  future  to  the  philological  stu- 
dent, and  Dr.  Noetling  had  opened  up  a  question  that  would 
be  pursued  with  great  interest.  It  was  the  beginning  of  a  very 
important  study  in  connection  with  the  aborigines.  He  pointed 
out  that  already  an  important  work  had  been  performed  in 
getting  phonographic  records  of  some  of  the  old  aboriginal 
songs  and  speeches  by  the  late  Mrs.  Fanny  Smith.  He  hoped 
that  permanent  casts  of  these  records  would  be  made,  so  that 
they  could  be  preserved  indefinitely. 

Dr»  Noetling  thought  that  Mr.  R.  M.  Johnston's  suggestion 
that  the  records  of  Mrs.  Fanny  Smith's  songs  and  speeches 
should  be  preserved,  was  a  most  excellent  one. 

Mr.  Bernard  Shaw  said  that  he  would  bring  the  question 
of  getting  permanent  copies  of  the  Fanny  Smith  records  before 
the  Council. 

The  Chairman  said  it  was  a  matter  of  regret  that  so  little 
was  really  known  of  the  early  history  of  the  Tasmanian  natives. 
No  attempt  had  been  made  to  record  their  language  until  it 
had  become  to  some  extent  corrupted  by  contact  with  Euro- 
peans and  others. 


NOVEMBER  i6,  1908. 

The  Monthly  General  Meeting  of  the  Society  was  held  at 
the  Museum  on  Monday  evening,  November  16,  1908. 

His  Excellency  the  Governor,  Sir  Gerald  Strickland, 
K.C.M.G.,  President,  in  the  chair. 

Mr.  Bernard  Shaw  offered  the  President  the  hearty  con- 
gratulations of  the  Royal  Society  on  his  safe  return  to  Tas- 
mania. He  had  received  numerous  congratulations  from 
various  public  bodies  since  his  return,  but  none  more  heartily 
joined  in  them  than  the  Fellows  and  Associates  of  the  Royal 
Society. 

The  President,  in  reply,  thanked  the  Fellows  present  very 
heartily  for  their  kind  welcome,  which  reminded  him  of  the 
welcome  extended  to  him  by  Mr.  Morton  upon  his  arrival  at 
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Colombo,  when  first  on  his  way  to  Tasmania.  He  had  then 
telegraphed  to  assure  them  of  the  interest  he  would  always 
take  in  the  proceedings  of  this  Society,  and  he  could  further 
assure  them  that  this  interest  would  continue  as  long  as  he 
had  the  honour  to  serve  His  Majesty  as  his  representative  in 
Tasmania. 

The  Rev.  E.  H.  Thompson,  the  Rev.  A.  H.  Mitchell,  and 
Lieut.-Colonel  E,  T.  Watchorn  were  elected  Fellows  of  the 
Society. 

RBPORT. 

The  report  of  a  Committee  appointed  to  consider  the  ques- 
tion of  a  possible  reduction  in  the  rate  of  subscription  of 
Fellows  was  read  by  the  Secretary  to  the  Council.  In  this 
report  the  Committee  trace  the  history  of  the  Royal  Society 
for  the  past  sixty  years  as  gathered  from  the  records  in  the 
Library.  In  1848  the  number  of  members  was  123,  and  the 
subscription  £1  per  annum.  In  1853  the  number  of  members 
was  236,  with  a  corresponding  increase  in  the  amount  of  sub- 
scriptions paid.  In  1854  the  subscription  was  raised  to  £1  los. 
per  annum,  and  this  at  first  considerably  increased  the  income 
of  the  Society,  but  in  the  suceeding  years  the  records  show  a 
gradual  falling  oflF,  until  in  1861  the  number  of  members,  now 
called  Fellows,  is  reduced  to  106,  the  amount  realised  being 
£159  los.  In  this  year,  at  the  Annual  Meeting,  a  motion  is 
submitted  for  a  return  to  the  original  rate  of  subscription,  but 
this  is  negatived  by  the  casting  vote  of  the  Chairman.  The 
report  traces  in  detail  the  gradual  declension  in  the  next  twenty 
years,  the  minimum  being  reached  in  1880,  when  the  number 
of  Fellows  was  68,  and  the  income  from  subscriptions  £102. 
The  subsequent  records  of  number  of  Fellows  and  amount  of 
subscriptions  were  too  incomplete  to  enable  the  Committee  to 
trace  the  financial  history  of  the  Society  in  detail,  but  the 
tables  recently  compiled  by  the  Honorary  Treasurer  give  th-e 
receipts  and  expenditure  for  the  four  years  from  1904  to  1907. 
They  came  to  the  conclusion  that  the  main  cause  of  diminished 
membership  and  income  was  the  increase  of  the  subscription 
in  1854.  The  Committee  report  the  receipt  of  remarks  and 
suggestions  from  Fellows  resident  in  Launceston  and  its 
vicinity,  who  point  out  that  all  they  get  in  return  for  their 
subscriptions  is  the  publication  of  volumes  of  the  Proceedings 
of  the  Society  at  uncertain  intervals,  and  that  the  long  delay 
in  the  publication  of  original  papers  places  all  authors  at  a 
serious  disadvantage.  They  would  favour  a  general  reduction 
in  the  amount  of  the  annual  subscription  as  soon  as  it  could 
be  safely  done,  and  an  immediate  reduction  in  the  case  of 
country  members.  They  also  suggest  that  balance-sheets  of 
receipts  and  expenditure  should  be  published  in  an  improved 
form,  and  that  the  get-up  of  the  annual  volumes  should  be 
greatly  improved;  but  these  suggestions  had  been  anticipated 
by  the  Council,  and  are  already  taking  effect. 

The     report     concludes     with     the     following     recommen- 
dations:— 


1.  That  the  rate  of  subscription  for  all  Fellows  resident 
beyond  a  radius  of  15  miles  from  Hobart  be  reduced  from  £1 
les.  to  £1  per  annum. 

2.  That  the  utmost  economy  be  observed  in  regulating  the^ 
expenditure  already  authorised,  and  that  no  additional  expenses 
be  incurred  without  the  sanction  of  the  Society. 

3.  That  any  balance  available  out  of  the  income  of  the 
current  year  be  expended  on  the  binding  of  the  Library  set 
of  annual  volumes  for  the  last  nine  years,  on  the  binding  of 
other  important  publications  now  useless  for  purposes  of  re- 
ference, and  on  the  purchase  of  recent  works  in  various 
branches  of  science,  so  far  as  may  be  found  practicable. 

4.  That  Fellows  be  requested  to  use  every  effort  to  so  far 
increase  the  membership  of  the  Society  as  to  make  it  possible 
to  effect  a  general  reduction  in  the  rate  of  the  annual  subscrip- 
tion at  the  end  of  1909. 

Mr.  T.  Stephens,  as  Chairman  of  the  Committee,  moved  the 
adoption  of  the  Report,  to  give  Fellows  present  an  opportunity 
of  expressing  their  opinions  on  the  recommendations. 

Mr.  R.  M.  Johnston  thought  that  original  papers  read 
should  see  the  light  of  day  as  early  as  possible.  He  would  like 
to  have  an  opportunity  of  looking  into  the  report  at  his  leisure, 
and  for  that  reason  moved  that  it  be  laid  on  the  table.  The 
motion  was  seconded  by  Mr.  Brettingham-  Moore,  but  was 
subsequently  withdrawn. 

Mr.  Stephens  said  that  the  Council  had  now  made  ample 
provision  for  the  publication  of  original  papers,  and  no  such 
trouble  as  had  occurred  in  the  past  was  likely  to  happen 
again. 

The  President  said  that  the  immediate  question  before  the 
meeting  was  whether  the  Fellows  and  others  interested  in  the 
Society  should  be  given  an  opportunity  of  carefully  consider- 
ing the  report  and  arriving  at  a  decision  thereon  after  delibera- 
tion. So  far  as  he  was  concerned  it  would  give  him  pleasure 
to  be  present  at  a  special  meeting  at  which  this  report  might 
be  fully  considered.  It  was.  no  doubt,  a  very  important  decision 
that  the  Society  was  asked  to  give,  and  should,  if  possible,  be 
unanimous.  This  Society  had  survived  for  two,  and  very  nearly 
three  generations.  That  was  a  great  record  for  things  Aus- 
tralian. It  fulfilled  a  real  need  in  the  community,  by  offering 
a  non-political,  non-sectarian,  and  genuinely  scientific  centre 
where  original  thought  could  find  a  sympathetic  atmosphere. 
They  could  not  expect  that  original  thought  would  be  forth- 
coming with  the  regularity  of  blackberries  in  autumn,  and  there 
must  be  ups  and  downs  in  the  volume  of  interest,  both  as  re- 
gards the  readers  of  scientific  papers  and  those  who  wished  to 
listen  to  them.  It  should  be  their  object  not  only  to  keep  the 
Society  alive,  but  to  keep  it  alive  in  accordance  with  the  spirit 
and  needs  and  claims  of  the  times.  The  amount  of  subscription 
was  certainly  a  factor  in  that  co-ordination,  and  he  observed 


with  great  pleasure  that  the  financial  tone  of  the  report  now 
before  them  was  on  a  plain  and  satisfactory  basis  as  to  the 
difficulties  that  were  referred  to  when  they  last  m€t  to  discuss 
financial  questions.  The  position  was  very  clear,  and,  he  would 
venture  to  say.  more  hopeful.  Although  the  annual  income 
was  very  small,  the  difference  between  it  and  the  annual  ex- 
penditure was  a  negligible  quantity.  Although  there  was  no 
reserve  fund,  they  had  not  to  deplore  any  funded  or  floating 
debt,  and  they  might  refer  with  satisfaction  to  their  assets, 
which  consisted  not  merely  of  the  library,  and  the  position 
they  held  in  having  the  right  to  use  these  premises,  but  also 
in  the  good  will  and  position  which  the  Society  enjoyed.  It 
was  merely  a  question  of  using  these  valuable  assets  to  the 
best  advantage. 

The  first  recommendation  was  put  to  the  vote: — "That  the 
rate  of  subscription  for  all  Fellows  residing  beyond  a  radius 
of  15  miles  from  Hobart  be  reduced  to  £1  per  annum." 

Mr.  Bernard  Shaw  said  that  the  Council  of  the  Society  was 
exercising  the  strictest  economy.  As  Treasurer,  he  was  able 
to  express  a  hope  that  at  the  end  of  the  year  they  would  not 
find  their  accounts  overdrawn. 

Dr.  Noetling  said  there  were  so  few  members  outside  the 
15  miles  radius  that  the  total  loss  by  the  reduction  proposed 
would  not  be  more  than  £8.  It  was  felt  that  if  the  subscrip- 
tion was  reduced  to  £1  the  probability  was  that  the  number 
of  non-resident  members  would  be  largely  increased. 

Mr.  Lyndhurst  Giblin  said  that  no  previous  notice  had  been 
given  of  a  recommendation  which  proposed  an  alteration  in 
one  of  the  Rules  of  the  Society.  Was  it  competent  for  the 
meeting;  to  agree  to  such  a  proposal  without  the  previous 
notice  prescri])e(l  by  these  Rules? 

Tile  I're'-iclent  ruled  that  the  objection  was  fatal,  and.  after 
disci:<^ic)n.  tiie  consideration  of  the  report  was  deferred  to  a 
special  nu'eting  to  be  held  on  Wednesday,  November  25. 

THK    HOLLOWING   PAPER   WAS    READ  : — 

An  Introduction  to  the  study  of  the  Aboriginal  Speech  of 
Ta>mania.     l>y  Hermann  B.  Ritz,  M.A. 

The  author  says  that  the  life  of  a  population  invariably 
assunuMl  a  form  which  largely  depended  on  the  climate  and 
geographical  features  and  the  facility  of  intercourse  with  the 
denizens  of  other  lands.  To  the  observing  ear  of  the  scientist 
the  remnants  of  the  feasts  of  the  aborigines,  their  implements, 
and  the  scanty  records  of  their  words  and  doings  spoke  in  a 
language  of  their  own  of  those  whose  places  we  had  taken  for 
good  or  ill.  It  was  to  the  w-ords,  the  records  of  the  actual  songs 
of  the  voice  that  was  still,  that  he  would  confine  their  attention, 
and  their  present  purpose  was  to  clear  the  ground  and  mark 
out  the  foundation  for  constructing  a  scientific  reproduction 
of  the  language  of  the  aborigines  of  Tasmania.  As  far  as  he 
was  aware,  the  work  done  in  that  direction  had  not  hitherto 


been  extensive.  After  stating  his  attempt  to  simplify  the  spell- 
ing, Mr.  Ritz  compared  three  versions  of  an  aboriginal  song, 
accounting  for  every  word,  and  explaining  the  meaning  of  the 
sentences.  He  said  there  was  no  sign  of  any  accidence.  The 
words  seemed  invariable  in  form  and  widely  applicable  in  mean- 
ing. The  words  were  probably  supplemented  by  gestures  to 
define  their  exact  meaning.  In  that  respect  a  parallel  was 
found  in  the  sentences  of  the  Chinese  language.  The  fact  that 
the  song  existed  in  different  dialects  made  it  most  valuable. 
Quite  probably  the  song  was  connected  with  some  important 
tribal  ceremonies.  * 

The  President  asked  if  the  half-castes  on  the  Straits  Islands 
retained  any  traces  of  the  native  language. 

Mr.  Ritz  said  that  it  was  scarcely  possible.  Constant  inter- 
course with  the  whites  would  cause  them  to  neglect  their  own 
tongue,  except  as  far  as  they  wished  to  keep  it  for  secret  con- 
versations. 

Dr.  Noetling  and  Mr.  R.  M.  Johnston  spoke  in  high  terms 
of  the  value  of  the  researches  of  Mr.  Ritz,  and  hoped  he  would 
continue  his  studies. 

NOTBS  AND  EXHIBITS. 

Mr.  W.  L.  May  presented  to  the  Society  a  number  of  new 
species  of  shells,  dredged  by  himself  and  Mr.  Hedley  from  a 
depth  of  100  fathoms  off  Cape  Pillar.  There  were  80  species 
in  all,  many  of  which  had  been  found  at  a  depth  of  100  fathoms 
off  Sydney,  and  at  a  similar  depth  off  the  coast  of  South  Aus- 
tralia. Amongst  them  were  specimens  of  Pteropods,  free 
swimming  organisms,  which  lived  on  the  surface,  but  whose 
s^hells  fell  to  the  bottohi  when  they  died. 

Mr.  R.  M.  Johnston  said  that  Messrs.  May  and  Hedley  had 
performed  a  very  notable  feat  in  presenting  to  the  Society  one- 
eighth  of  its  molluscan  fauna  at  one  time. 


NOVEMBER  25,  1908. 

A  Special  General  Meeting  of  the  Society  was  held  at  the 
Museum  on  Wednesday  evening,  November  25,  1908,  for  the 
purpose  of  considering  a  proposed  modification  of  Rule  16, 
and  for  other  business. 

His  Excellency  Sir  Gerald  Strickland,  K.C.M.G.,  President, 
in  the  chair. 

Mr.  T.  Stephens  said  that  a  Committee  had  been  appointed 
to  consider  the  question  of  reducing  the  annual  subscription, 
and  other  matters,  and  had  brought  up  the  following  recom- 
mendations:— 

I.  That  the  rate  of  subscription  for  all  Fellows  resident  be- 
yond a  radius  of  15  miles  from  Hobart  be  reduced  from  £1 
IDS.  to  £1  per  annum. 


2.  That  the  utmost  economy  be  observed  in  regulating  the 
expenditure  already  authorised,  and  that  no  additional  expenses 
be  incurred  without  the  sanction  of  the  Society. 

3.  That  any  balance  available  out  of  the  income  of  the  cur- 
rent year  be  expended  on  the  binding  of  library  set  of  annual 
volumes  for  the  last  nine  years,  on  the  binding  of  other  im- 
portant publications  now  useless  for  the  purposes  of  reference, 
and  on  the  purchase  of  recent  works  in  various  branches  of 
science,  so  far  as  may  be  found  practicable. 

4.  That  Fellows  be  requested  to  use  every  effort  to  so  far 
increase  the  membership  of  the  Society  as  to  make  it  possible 
to  effect  a  general  reduction  in  the  rate  of  annual  subscription 
at  the  end  of  1909. 

He  moved  that  the  recommendations  of  the  Committee  be 
adopted. 

Mr.  Bernard  Shaw  seconded  the  motion,  which  was  agreed 
to. 

Mr.  R.  M.  Johnston  said  that  the  Fellows  of  the  Society 
were  indebted  to  His  Excellency  the  Governor  for  giving  up 
his  time,  which  was  so  much  taxed  in  every  way,  to  attend 
the  meeting.  He  wished  His  Excellency  and  the  Lady  Edeline 
Strickland  and  family  a  Merry  Christmas  and  a  Happy  New 
Year. 

His  Excellency,  in  reply,  said  that  it  was  always  a  great 
pleasure  to  him  to  attend  the  meetings  of  the  Society,  and  he 
wished  it  continued  prosperity  and  renewed  vigour. 


KOTES  ON    A    CHIPPED    BOULDER    FOTJND 
NEAR  KEMPTON.    (PL.    L  AND  PL.    IL) 

By  Fritz  Noetling,  M.A.,  Ph.D.,  etc. 

(Read  May  nth,  1908.) 


It  has  rather  been  a  problem  whence  the  Tasmanian 
Aborigines  obtained  the  material  for  their  implements. 
The  discovery  of  certain  localities  where  the  rock  suit- 
able for  implements  occurred  in  situ,  and  which  were 
unquestionably  worked  by  the  Aborigines,  has  partly 
solved  the  problem.  It  is  unquestionable  that  the 
Aborigines  obtained  a  certain  amount  of  the  raw 
material  from  these  so-called  quarries,  but  it  is  equally 
certain  that  a  large  portion  was  obtained  from  different 
sources. 

One  of  the  best-known  "  native  quarries  *'  is  that 
situated  on  Coal  Hill,  near  Melton-Mowbray.  A  careful 
statistic  of  the  specimens  collected  by  me  around 
Melton-Mowbray  gave  the  following  results : — 

Cherts  of  all  kinds 80.7  per  cent. 

Chert  from  the  quarry    ....  6.1  „ 

Porcellanites 7.3  „ 

Breccia 0.7  „ 

Others    not    included     under 

the  above  headings 5.1  „ 

The  above  figures  conclusively  prove  that,  though 
the  quarry  on  Coal  Hill  was  conveniently  situated  and 
easily  reached  from  the  camping  grounds  near  the 
river,  only  6.1  per  cent,  of  the  implements  found  were 
derived  from  it.  Far  the  larger  portion,  that  is  to  say 
93.9  per  cent,  of  the  implements,  were  made  from  rocks 
which  came  from  other  places  besides  the  quarry  on 
Coal  Hill.  A  priori  one  would  assume  that,  with  such 
a  convenient  place  as  the  quarry  on  Coal  Hill  close  at 
hand,  the  overwhelming  majority  of  the  implements 
would    be  manufactured  from  material  obtained    from 
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this  place,  but  the  above  figures  prove  that  it  is  not  the 
case.  I  had  already  noticed  this  fact  when  collecting, 
but  only  after  carefully  sorting  the  specimens  could  I 
fully  prove  it. 

Considering  that  the  quarry  on  Coal  Hill  was  so 
close  to  the  camping  grounds,  and  that,  notwith- 
standing its  situation  93.9  per  cent,  of  the  implements 
were  made  from  a  different  kind  of  rock,  we  are 
forced  to  assume  that  the  quality  of  the  rock  was  the 
most  essential  feature  when  it  was  intended  to  produce 
an  implement.  Though  unlimited  quantities  were  avail- 
able in  the  quarry  on  Coal  Hill,  the  quality  of  this  par- 
ticular kind  of  chert  was  not  such  that  it  was  higlily 
treasured  by  the  Aborigines  as  a  suitable  material  for 
implements.  They  unquestionably  preferred  other  kinds 
of  cherts  to  that  occurring  on  Coal  Hill ;  but  the  ques- 
tion arises,  whence  did  they  procure  the  raw  material, 
of  which  they  consumed  such  large  quantities  in  the 
manufacture  of  their  implements? 

From  the  study  of  the  specimens  I  collected  I 
had  already  come  to  the  conclusion  that  the  gravel  de- 
posits of  the  various  creeks,  but  above  all  the  gravel  and 
conglomerate  deposits  of  diluvial  age,  were  the  source 
from  whidh  suitable  material  was  obtained.  I  noticed 
that  numerous  implements,  usually  of  the  less  finished 
type,  represent  fragments  of  water-worn  pebbles  or 
boulders,  the  smooth,  water-worn  crust  being  still  pre- 
served. It  is,  however,  not  till  a  find  I  recently  made 
on  a  camping  ground  north  of  Kempton  that  this  view 
was  fully  confirmed. 

This  camping  ground  is  situated  on  the  eastern  slope 
of  a  low  hill  which  stands  out  prominently  from  the  sur- 
rounding flat  country.  It  is  a  considerable  distance  away 
from  any  present  watercourse,  and  about  200  feet,  I 
should  say,  above  the  level  of  the  River  Jordan.  Here 
I  found  the  water-worn  pebble,  which  forms  the  subject 
of  this  paper.  I  first  discovered  the  core,  and,  as  my 
attention  was  drawn  to  some  fragments  lying  close  about 
it,  which  seemed  to  be  of  the  same  kind  of  rock,  I  col- 
lected a  few,  and  tried  to  fit  them  to  the  core.  They 
were  failures,  but  after  repeated  attempts  I  succeeded  in 
fitting  one  to  its  original  position,  and,  encouraged  by 
this,  I  hunted  for  more,  and  eventually  succeeded  in 
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finding  sixteen  fragments  which  could  be  refitted  and 
placed  in  their  original  position  before  they  were  flak-ed 
off. 

I  thus  succeeded  in  restoring  the  greater  portion  of 
the  original  boulder,  and,  though  a  good  part  is  still 
missing,  and  will  probably  never  be  found,  that  which 
has  been  preserved  is  of  tflie  utmost  interest. 

As  it  presents  itself  now  we  can  distinguish  three 
different  parts,  two  of  which  are  preserved,  while  the 
third  is  missing,  but  its  shape  can  easily  be  recon- 
structed.   These  parts  are — 

1.  The  core  (Nucleus). 

2.  The   spalls   or   fragments    falling    off    when 

the  pebble  was  worked. 

3.  The  fragment  used  as  an  implement. 

I.  THE  CORE. — This  part  measures  about  7  x  5  x 
4  inches,  and  weighs  5lbs.  looz.  at  cl^p.  It  is  some- 
what irregularly  oblong  in  shape,  and  the  lower  side  in 
particular  shows  the  surface  of  a  well-worn  water  pebble. 
The  upper  side  has  been  subjected  to  a  good  deal  of 
work,  and,  if  merely  judged  by  the  planes  of  fracture, 
at  least  seven  flakes,  one  of  whicb  has  not  measured  less 
than  4j4  inches  in  length,  have  been  struck  off. 

If  nothing  more  were  preserved  than  this  specimen 
we  could  at  once  recognise  it  as  a  core — that  is  to  say, 
the  remains  of  a  larger-sized  pebble  from  which  suitable 
pieces  have  been  struck  off,  and  which  was  rejected  as 
being  without  further  use.  The  size,  the  weight,  and 
the  absolutely  unsuitable  shape  are  entirely  against  the 
assumption  that  this  specimen  might  perhaps  have  been 
actively  used  as  an  implement — z.  hamnierstone,  for  in- 
stance. Even  without  the  flakes  being  found,  the  even 
planes  of  fracture  would  prove  conclusively  that  this 
specimen  has  been  submitted  to  a  passive  and  not  too 
active  treatment,  in  other  words,  tfiat  it  is  a  Nucleus, 
which,  after  the  desired  object  had  been  attained,  was 
rejected. 

The  Whole  surface,  including  the  planes  of  fracture, 
are  covered  with  a  thick  patina  of  yellow-brown. colour, 
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which  is,  however,  somewhat  lighter  on  the  planes  of 
fracture  than  on  the  original  crust. 

2.  THE  SPALLS. — I  collected  altogether  39  frag- 
ments, weighing  2lbs.  i^yioz.  in  the  aggregate,  which 
apparently  were  struck  oflF  this  core ;  and  34  could  be 
replaced  in  their  original  position.  It  is  very  probable 
that  the  remaining  5  flakes  belong  to  the  same  si>ecimen, 
but  too  much  is  missing  to  permit  them  to  be  fitted 
together  with  the  others.  However  that  may  l>e,  the 
fact  that  34  flakes,  weighing  2lb.  I23<2  0z.,  could  again 
be  replaced  in  their  original  position,  is  of  the  greatest 
interest. 

The  flakes  vary,  of  course,  in  size  and  shape ;  but  on 
the  whole  they  are  of  a  lamelliform  character — that  is  to 
say,  of  comparatively  small  thickness.  Most  of  them 
show  a  fine  bulb  of  percussion,  and  it  may  be  said  that 
almost  every  one  of  them  could  have  been  used  as  an 
implement.  I  select  only  two — the  largest  and  the 
smallest — for  description.  The  largest  measures  5  inches 
in  length,  and  exhibits  a  fine,  smooth  pollical  face ;  its 
general  outline  is  somewhat  triangular,  the  base  broad, 
and  pointed  at  the  opposite  end.  The  two  lateral  edges 
are  sharp;  the  indical  face  shows  a  good  deal  of  flaking; 
the  smallest  flake  measures  about  2^4  inches,  and  is  of 
irregular  circular  shape;  the  edges  are  very  sharp:  the 
polHcal  face  shows  a  fair  bulb  of  percussion ;  the  indical 
face  is  flat,  but  shows  no  traces  of  chipping.  Weight, 
80Z. 

3.  THE  FRAGMENT  WHICH  WAS  USED  AS 
AN  IMPLEMENT. — Unfortunately  this  is  missing — 
in  fact,  it  can  hardly  be  expected  that  this  were  pre- 
served, as  it  was  evidently  the  desired  object  and  in 
whose  manufacture  the  pebble  was  broken.  By  refitting 
the  fragments  to  their  original  place,  the  general  out- 
line of  this  missing  fragment  could,  however,  be  ob- 
tained by  filling  up  the  empty  space  with  plaster  of 
Paris  or  any  other  suitable  material.  This  showed  that 
the  flake,  which  was  apparently  desired  for  an  imple- 
ment, was  of  triangular  shape,  and  rather  thin.  It 
measured  about  4  inches  by  2^,  was  broad  at  the  base, 
and  sharply  pointed  at  the  opposite  end.     The  lateral 
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^(Iges  were  sharp  and  cutting,  the  polHcal  face  smooth, 
the  indical  face  showing  a  median  ridge  (i). 

One  of  the  fragments  is  broken,  and  the  fracture 
shows  that  the  material  is  a  dark  black  chert  of  very 
fine  texture.  The  outward  appearance  of  neither  the 
core  nor  the  flakes,  which  are  covered  with  the  same 
patina  of  light,  yellowish-grey  colour,  would  indicate 
that  the  actual  colour  of  the  rock  is  dark  black.  The 
comparative  thickness  of  the  crust  of  weathering  proves, 
however,  that  the  core  and  flakes  must  be  of  consider- 
able age,  because  such  a  t'hick  patina  as  exhibited  by 
this  specimen  is  not  formed  in  a  few  years. 

The  specimen  here  described  is  unique  for  Tas- 
mania, and  we  can  only  wonder  at  the  chain  of  lucky 
<:ircumstances  that  made  its  discovery  possible.  The 
find  of  the  core,  with  a  large  number  of  spalls  falling 
off  during  the  manufacture  of  the  desired  object,  all 
lying  close  around  it,  proves  conclusively  that  the  work- 
ing took  place  exactly  at  the  spot  where  it  had  been 
found.  Nothing  disturbed  the  core  or  the  flakes  since 
the  day  when  they  were  struck  off  from  a  waterworn 
pebble,  weighing  probably  not  less  t!han  lolb.  Yet,  as 
proved  by  the  thickness  of  the  patina,  a  considerable 
time  must  have  elapsed  since  t-his  pebble  was  broken. 
It  would  rather  be  rash  to  assume  that  the  very  last 
Aboriginal  who  visited  this  camping  ground  left  core 
and  spalls  behind,  perhaps  in  a  hurried  flight.     On  the 


(i)  Since  the  above  was  written  I  re-visited  the  place  w'here 
the  above  specimen  w^as  found.  Not  only  did  I  succeed  in 
finding  19  more  flakes,  17  of  which  could  be  fitted  to  the  core, 
but  I  actually  succeeded  in  finding  the  missing  flake,  the  object 
of  breaking  the  pebble.  This  had  been  carried  away  about  50 
paces  to  the  north  from  the  place  where  I  found  the  nucleus 
and  its  fragments,  and  there  it  had  been  dropped.  It  is  the 
exact  counterpart  of  the  cast,  and  I  must  confess  that,  had  I 
not  recognised  the  likene-ss  with  the  cast  I  had  made,  I  would 
have  probably  left  the  specimen  behind.  It  appears,  as  it  was 
surmised,  that  this  piece  was  taken  away  to  be  used,  but,  as  it 
was  apparently  not  suitable,  it  was  simply  rejected,  and  the 
whole  work  of  breaking  this  large  pebble  was  in  vain.  The 
edges  of  this  flake  are  broken,  and  it  may  perhaps  have  been 
used,  but  there  is  no  marginal  chipping,  and  the  specimen  was 
apparently  rejected  exactly  as  it  was  when  it  had  been  obtained 
after  so  much  labour.  This  is  perhaps  the  most  interesting 
discovery  of  all.  inasmuch  as  the  missing  specimen  was  traced 
and  actually  recognised  from  the  cast,  representing  its  likeness. 
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Other  hand,  if  we  assume  that  core  and  flakes  had  been 
lying  for  any  length  of  time  at  the  place  where  they 
were  found  it  would  be  surprising  that  fhey  were  not 
disturbed  by  later  generations  visiting  this  place.  The 
only  way  to  account  for  it  is  that  soon  after  core  and 
flakes  had  been  produced  the  drifting  sand  covered  it 
entirely,  thus  preserving  it  almost  completely  as  it 
had  been  left.  Only  of  late,  when  the  sand  had  shifted, 
it  was  exposed  again.  Lucky  it  was  that  the  plough 
had  not  gone  over  this  spot,  otherwise  it  would  have 
been  impossible  to  collect  such  a  large  number  of  frag- 
ments belonging  to  one  and  the  same  core. 

A  number  of  interesting  facts  and  questions  arise 
from  the  study  of  this  specimen.  Though  not  com- 
pletely restored  to  its  entire  shape,  we  can  state  with 
absolute  certainty  tfliat  the  original  was  a  pebble  or 
boulder,  well  worn  and  smooth  all  over  its  surface,  of 
deep  black  colour,  weig^hing  not  less  than  lolb.  As 
there  are  no  gravel  deposits  or  conglomerate  anywhere 
near  the  place  where  it  was  found,  it  must  have  been 
picked  up  at  a  considerable  distance,  and  been  carried 
to  the  camping  ground  to  be  used  for  the  manufacture 
of  implements. 

The  Tasmanian  Aborigines  have  been  described  as 
a  lazy  lot,  and  it  is  therefore  hardly  probable  that  the 
Aborigine  who  found  this  pretty  heavy  boulder  carried 
is  for  a  long  distance  to  his  camping  ground  unless  he 
valued  the  material.  If  he  valued  the  material  it  is  sur- 
prising that  he  used  so  very  little  of  it ;  the  size  of  the 
core  proves  that  it  contains  the  greater  portion  of  the 
bulk  of  the  original  pebble.  Tlie  fragments  prove  that 
one,  perhaps  two,  flakes  have  been  turned  into  imple- 
ments. That  fragment  whidh  probably  has  been  turned 
into  an  implement  seems  to  differ  very  Httle  from  those 
that  have  been  rejected.  In  fact,  considering  the  very 
crude  flakes  that  have  often  been  used  as  implements, 
it  is  astonishing  to  find  that  fhe  two  specimens  which 
have  been  here  described,  and  which  are  distinguished 
by  a  fine  smooth  poUical  face  were  not  used  as  tools. 

It  is  very  difficult  to  find  a  suitable  explanation.  If 
the  rock  was  of  the  valued  kind,  why  is  it  that  so  much 
waste  was  left  behind?  If  not,  Why  should  the  lazy 
Aboriginal  trouble  to  carry  the  heavy  pebble  for  a  long 
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distance  from  the  place  where  h-e  found  it  to  his  camp? 
Can  it  be  possible  that  it  was  desired  to  produce 
nothing  but  an  implem-ent  of  a  certain  size  and  weight, 
and  that  all  other  flakes,  however  useful  they  may  other- 
wise have  been,  were  rejected  till  the  desired  object  was 
obtained  ?  If  this  be  the  case,  and  I  can  see  no  other 
satisfactory  explanation  d-erived  from  the  evidence  of 
the  core  and  the  rejected  flakes,  we  have  to  consider  all 
the  archaeolithic  implements  used  by  the  Aborigines  as 
a  produce  of  the  moment,  manufactured  then  and  there 
for  the  purpose  for  which  they  were  required,  and, 
having  served  their  end,  to  be  rejected  without  being 
applied  to  further  use.  This  would  to  a  certain  extent 
explain  the  rather  astonishing  number  of  archaeolithes 
we  find  on  the  camping  grounds,  some  of  which  seem  to 
be  very  serviceable  still. 
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STATE  BORROWING,  AND  SINKING  FUNDS 
FOR  THE  REDEMPTION  OF  STATE  DEBTS, 
REGARDED  FROM  AN  ECONOMICAL 
POINT  OF  VIEW. 

By  R.  M."  Johnston,  I.S.O.,  F.S.S 
(Read  June  i6th,  1908.) 


PART  I.— STATE  BORROWING. 
The  success  of  young  colonies,  such  as  those  of  Aus- 
tralia, has,  in  a  large  measure  been  due  to  the  sacrifices 
which  the  earlier  pioneers  made,  from  time  to  time,  in 
making  timely  provision  for  the  opening  up  of  Aus- 
tralia's vast  virgin  lands,  by  means  of  roads,  railways, 
bridges,  jetties,  harbours,  etc.,  in  advance  of  actual 
occupation  or  settlement. 

To  any  thoughtful  person  it  is  obvious,  at  the  initial 
stage  of  a  colony's  history,  it  would  be  impossible  to 
construct  such  costly  und-ertakings  without  the  aid  of 
foreign  capital. 

Since  the  year  1842  the  six  states  of  Australia  have 
practically  entered  into  partnership  with  foreign  capi- 
talists in  this  important  work  of  providing  railways, 
roads,  bridges,  'harbours,  in  advance  of  further  settle- 
ment, and  in  no  other  way  would  it  be  possible  to  have 
succeeded  in  making  the  outlay  of  £240,149,727,  in  a 
period  of  64  years,  or  at  th«e  rate  of  £5,024,000  per 
annum. 

The  following  is  a  brief  statement  showing  how  this 
large  amount  of  borrowed  capital  was  invested : — 

HOW  BORROWED  CAPITAL  WAS  INVESTED  BY  THE 


Invested  in 

Amount  £- 

Per 

Cent. 

Railways  ftnd  Tramways 

141,271,521 

5883 

Telegraphs 

3.752.942 

156 

Roads,  Bridges,  Lights,  Harbours,  etc. 

25  387,083 

1057 

Water  Supply  and  Sewerage 

30,093.318 

12*53 

Defences 

2.409893 

i-oi 

Other  Public  Works  and  Services 

28  093,589 

11-74 

Unexpended  balance 

9.041.381 

376 

/240.149.727 

100 
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Has  Australia  benefited  by  this  Borrowing  of 
£240,149,727,  or,  what  may  be  more  properly  termed — 
Taking  into  Partnership  a  Foreign  Capitalist  in  a  pro- 
fitable undertaking? 

The  best  answer  to  this  query  is  to  contrast  the  year 
1870  with  the  year  1906-7,  within  which  time  the  bulk 
of  the  Debt  was  contracted,  as  shown  in  the  following 
table :— 


Particulars. 

1870 

1906-7. 

INCRKASB. 

Population 

1,652,000 

4.197.038 

2,543.038 

< 
2-55 

Ex-Australian   Ex- 

ports 

^26  253  000 

69,794  000 

43,541.000 

2-75 

Sheep 

41,639.000 

83.798  893 

42.159.893 

196 

Cattle 

4,278.000 

8,636,360 

4.358,360 

197 

Railways- 

Miles  Open 
Invested  Capital 

994 

14067 

13.073 

763 

;f9,829,ooo 

/■140  707  404 

130878.404    7-63 

Profit  on  Work- 

ing per  head 

5s.  7'^ 

30s.  id 

24s  6d. 

Interest    on     Debt 

per  head 

17s    2d. 

413   lod. 

24s  8d. 

Taxation  per  head 

47s.  8d. 

66s.  7d. 

i8s.  iid. 

Taxation,  less  profit 

on    Working    of 

Railways 

42s.  id. 

36s  6d. 

53.  7^' 

Public  Debt 

/28.328,ooo 

^240,148,727 

/•211, 820,727 

611 

Income  of  the 

People- 

Estimated  Annual 

Value  Mil.  /"'s. 

72-32 

193-90 

121.58 

2.77 

Capital  Value 

Mil.  jC's. 

2,066-28 

5»54oo8 

3  473'8o 

2-77 

Ditto  after  deduct- 

ing the  whole  of 

Public  Debt 

Mils.  jC's. 

2,037-95 

5.299*93 

3.267  91 

270 

Ex-Australian 

Trade- 

Total  Imports  and 

Exports  Mils /'p. 

3609 

"4  52 

7843 

3-26 

A  careful  study  of  the  contrast  in  the  conditions  of 
the  Six  States  of  the  Commonwealth  between  the  years 
1870  and  1906-7,  covering  a  period  of  36  years  in  all, 
should  convince  all  pessimistic  observers  that  the  past 
policy  of  entering  into  partnership  with  foreign  capi- 
talists to  the  extent  of  240  million  pounds,  instead  of 
being  a  mistake  or  a  hindrance  to  Australia's  financial 
and  industrial  development  and  progress,  has  been  the 
principal  means  whereby  our  present  conditions,  con- 
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trastecl    with    the  former    period,  has  in    every  way  so 
markedly  improved. 

It  may  be  of  advantage  to  summarise  some  of  the 
features  which  'have  led  to  this  most  satisfactory 
result : — 

SUMMARY  OF  RESULTS. 

POPULATION. — Tlie  population  has  increased  from 
1.65  millions  to  4.19  millions,  or  2.59  fold. 

TOTAL  EXTERNAL  TRADE.— Tlie  total  Imports 
and  Exports  (Ex-Australian)  has  increased  from 
36.09  million  pounds  to  114.52  million  pounds,  or 
3.17  fold. 

RAILWAYS:— 
MILEAGE  WORKING.— Tlie  miles  open  of  Rail- 
ways in  the  six  States  has  increased  from  994  miles 
to  14,067  miles,  or  14.15  fold. 

CAPITAL  IN\  ESTED.— The  capital  invested  in 
constru<:tion  and  equipment  of  State  Government 
lines  has  increased  from  9.82  million  pounds  to 
140.70  million  pounds,  or  7.63  fold. 

PROFIT  ON  WORKING.— The  profit  on  working 
all  Stale  Railways  has  increased  from  5s.  7d.  per 
lioad  to  30s.  id.,  or  5.39  fold. 

INTEREST  IIURDEN  ON  STATE  DEP>TS.— The 
interest  burden  on  all  State  debts  increased  from 
17s.  3d.  per  head  to  41s.  lod.,  or  2.43  fold. 

IXTKKICST  lU'RDEX  ON  ALL  STATE  DEP/fS, 
LESS  amount  from  profit  on  the  working  of  State 
railways  alone,  increased  from  lis.  7d.  per  head  to 
I  IS.  (jd.,  or  increase  of  2d.  per  head. 

Notwithstanding  that  Total  Interest  Burden  on  all 
State  debts  has  increased  by  24s.  8d.  per  head,  such  has 
been  the  increase  in  the  profitable  working  of  the  State 
railways  alone — viz.,  24s.  6d.  per  head — that  the  total  in- 
terest burden  connected  with  the  Total  Debt  of  240.14 
million  pounds  has  only  been  raised  by  2d.  per  head. 
That  is,  the  profits  to  the  State  Treasuries  from  work- 
ing railways  (apart  from  the  immeasurable  material 
benefit  of  opening  up  the  lands  by  the  cheap  and  rapid 
mode  of  transit  and  communication  have  already  almost 
wholly  wiped  off  the  taxpayers'  interest  burden  on  the 
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whole  of  the  acciimulated  unredeemed  Debt  of  240.14 
million  pounds. 

The  fundamental  error  in  the  vi-ews  of  certain  critics, 
who  lack  expert  knowledge  of  matters  pertaining  to  the 
economics  of  State  finance  as  applied  to  the  Australian 
States,  is  the  evident  common  failure  to  appreciate  the 
scope  of  the  functions  of  the  general  governments  of 
the  various  States  of  Australia  as  compared  with  those 
of  the  United  Kingdom,  and  fail  to  discern  the  impor- 
tant distinction  between  debts  incurred  for  purposes  of 
protection  or  aggressive  warfare  and  capital  invest- 
ments (also  bearing  the  name  Public  Debt)  incurjed 
and  expended  in  improving  and  permanently  enhancing 
the  value  of  the  Public  estate  by  means  of  railways, 
roads,  and  harbours.  In  the  self-governing  States  of 
Australia,  the  scope  of  general  government — owing  to 
the  peculiar  conditions  of  lands  thinly  populated  wifh 
vast  undeveloped  areas — embraces  many  functions 
which,  in  th-e  earlier  stages  of  development,  would  be 
impossible  to  resign  either  to  local  bodies  or  to  private 
enterprise  as  in  the  .older  more  densely-populated 
countries. 

Unless  this  fundamental  distinction  of  the  scope  of 
the  general  government  in  old  and  new  countries  be 
thoroughly  considered  and  allowed  for,  all  comparisons 
relating  to  the  proportion  and  Cost  of  Public  Services 
and  public  debt  between  countries  so  differently  con- 
ditioned would  be  worse  than  useless.  In  the  United 
Kingdom  the  greater  part  of  these  services  (70.89  per 
cent.)  is  left  to  private  enterprise  (railways)  and  to  local 
government. 

Only  29.11  per  cent,  of  the  Total  Debt  for  all  such 
purposes  in  the  United  Kingdom  comes  directly  within 
the  scope  of  the  revenue  and  expenditure  of  the  Im- 
perial Government.  In  Australia  as  much  as  93.74  per 
cent,  of  such  functions  come  directly  within  the  scope 
of  the  responsibility  of  th«e  general  government  of  the 
various  States. 

This  is  best  appreciated  by  contrasting  the  propor- 
tion of  Loans  or  Capital  expenditure  incurred  under  the 
general  functions  of  government  in  respect  of  special 
public  works  and  services  in  Australia  and  the  United 
Kingdom,  as  in  the  accompanying  corporation  table: — 
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It  does  not  require  much  knowledge  of  industrial 
economy  to  realise  the  fact  that  the  wealth  of  any 
country  is  greatly  multiplied  by  the  introduction  of 
machinery,  which  facilitates  the  fresh  creation  of  pro- 
ducts or  diminishes  the  cost  of  production  or  transport. 
All  the  hopes  of  economists  for  the  amelioration  and 
improvement  of  the  material  condition  of  a  people  de- 
pend upon  such  agencies  increasing  at  the  initial  stage 
at  a  greater  ratio  than  population,  and  even  at  a  later 
stage,  as  in  the  United  Kingdom,  the  investments  in 
extending  its  railways  and  other  public  works  of  local 
bodies  during  the  last  four  years  increased  from 
£1,623  to  1,885.2  million  pounds,  or  at  the  rate  of  £65.5 
million  pounds  per  year,  equivalent  to  30s.  8d.  per 
head  per  year.  Australia,  which  is  still  in  the  initial 
stage  of  development,  has,  in  similar  investments,  only 
increased  during  the  same  period  from  222,%j  million 
pounds  to  240.14  million  pounds,  or  at  the  rate  of  4.31 
million  pounds  per  year,  equivalent  to  24s.  8d.  per  head 
per  year.  Taking  all  these  matters  into  consideration, 
it  is  clearly  demonstrated  that  Australia's  Capital  in- 
vestments in  Railway  construction  and  other  Permanent 
Public  Works  are,  in  relation  to  her  initial  stage  of  de- 
velopment of  an  area  nearly  as  large  as  Europe,  and 
also  in  relation  to  her  population,  progressing  at  a 
much  slower  rate  than  the  United  Kingdom,  which  long 
ago  had  advanced  to  a  high  stage  in  all  equipment  of 
this  nature. 


THE  IMMEASURABLE  INDIRECT  BENEFITS 
OF  RAILWAYS. 

It  is  also  a  very  common  fallacy  to  assume,  as  some 
do,  that  the  only  object  which  the  several  State  Govern- 
ments of  Australia  had  in  view  in  opening  up  the 
country  By  means  of  railways  was  confined  to  the  direct 
profit  which  they  might  possibly  receive  into  the  State 
revenues  from  the  net  receipts  of  the  railways,  them- 
selves regarded  as  private  undertakings ;  that  is  the  only 
view  they  can  take  of  the  vast  wealth-producing  in- 
fluence of  railways  to  a  country  is  restricted  to  the 
petty  consideration  as  to  how  far  the  extension  if  Rail- 
ways benefit  the  Railway  carrier,  as  such.  If  the  mere 
receipts  from  freight  cover  working  expenses  and  the 
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interest  on  borrowed  or  invested  Capital,  the  Railways, 
according  to  this  restrictive  view,  are  productive ;  if  the 
working  receipts  fail  immediately  to  wholly  cover  both 
charges,  they  are  deemed  to  be  unproductive,  a  loss  to 
the  country,  and  a  menace  to  its  financial  stability.  This 
reasoning  is  obviously  faulty. 

To  the  Country  as  a  State,  or  to  its  Producing  In- 
dustries or  Consumers,  the  whole  of  the  freight  charges 
of  a  Railway,  regarded  as  an  item  of  State  revenue — 
even  though  covering  working  expenses  and  interest  on 
Capital — form  the  merest  fleabite  as  compared  with  the 
actual  immeasurable  indirect  value,  added  to  the 
country's  wealth-producing  industries. 

The  principal  additions  to  the  wealth  of  the  country 
due  to  Railways  are  derived  as  follows : — 

(i).  By  the  saving  of  time  and  of  cost  of  transit. 

(2).  By  giving  commercial  value  to  vast  natural 
products  hitherto  lacking  value,  owing  to  lack 
of  cheap  modes  of  transit. 

(3).  By  the  impetus  given  to  the  creation  of  fresh 
wealth  in  areas  formerly  barren  or  unproduc- 
tive. 

To  estimate  the  "  Wealth  of  Exchange ''  added  to 
any  country — especially  a  State  with  vast  areas  of  virgin 
soils — would  be  a  difficult  matter.  We  may  know  this 
wealth  to  be  great  in  itself,  and  vastly  of  greater  im- 
portance than  the  possible  revenues  of  the  Railway  in 
itself  as  an  undertaking,  but  we  have  no  direct  means 
of  ascertaining  its  value  quantitatively.  Items  (2)  and 
(3)  can  only  be  vaguely  guessed  at.  But  the  wealth  and 
other  advantages  gained  by  saving  time  and  labour  (i) 
through  the  improvement  in  means  of  transport  can  be 
very  closely  approximated. 

The  gain  from  this  hidden  cause,  although  of  neces- 
sity not  seen  in  the  receipts  of  the  Railway  regarded 
as  an  undertaking,  becomes  at  once  apparent  when  we 
try  to  realise  the  diflference  in  cost  of  transport  as  be- 
tween the  Railways  now  in  operation  and  the  more  im- 
perfect means  in  common  use  on  bad  roads  prior  to 
their  introduction. 
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Prior  to  the  opening  up  of  the  States'  lands  and  the 
Loans  expenditure  on  Roads,  Bridges,  and  Harbours, 
the  expenditure  of  time  and  labour  in  effecting  the 
necessary  transport  between  points  of  production  and  : 
centres  of  population  and  ports  of  trade  was  very  great. 
Even  in  the  limited  areas  when  macadamised  roads  ,. 
existed,  the  cost  of  transit  formed  a  heavy  tax  upon 
either  reproducer  or  consumer,  or  both,  accordingly  as 
the  product  was  intended  for  foreign  or  local  consump- 
tion. 

This  aspect  of  the  case  was  carefully  investigated  in 
Tasmania  by  the  writer  soon  after  its  first  Railway  (the 
Launceston  and  Deloraine  Railway)  was  opened  for 
traffic  in  February,  1871.  It  was  found  that  prior  to 
regular  daily  timed  service,  and  the  consequent  reduced 
carriers'  freights  forced  upon  the  latter  by  the  Railway 
competition,  the  average  for  carriers  and  coaches 
throughout  the  State  averaged  as  follows : — 

Carriers  &  Current 

Coaches  prior     Changes  Decrease, 
to  1870.      (Govt.  Rys.) 

d.  d.                 d.          percent. 
Average  Fare  per  Passenger 

per  Mile                                        292  106            i-86          6370 
Average  Freight  per  Ton  per 
Mile    of    goods    of    all 

Descriptions                               1000  182           818           81  "So 

The  true  interpretation  of  this  remarkable  reduction 
in  cost  of  transit  within  a  very  brief  period  is  simply 
this:  t^hat  for  every  £1  now  obtained  as  gross  receipts, 
there  is  a  hidden  value  saved  to  either  producers  or 
consumers  of  the  country  of  at  least  £2,  apart  from  the 
actual  profits  of  the  Railway  as  an  undertaking. 

Let  us  now  make  an  estimate  of  what  this  hidden 
value  of  railway  speedy  and  cheaper  transits  means  to 
the  States  of  Australia  from  the  working  of  State  rail- 
ways in  the  year  1906-7. 

In  this  year  there  were  open  for  traffic  14,232^/2 
miles  of  railway,  whose  Capital  Construction  and  Equip- 
ment amounted  to  £140,707,474. 
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(1)  The  Gross  Receipts  were 

(2)  The  Working  Expenses  were 

(3)  The  Net  Profit  on  Working  was 
Less  Interest  on  Loans  Capital 


Per  cent  to  co«t 
of  Construct  ion. 

^14,455,451 
8,519.110 

5.936.341 
5.055.063 

10.27 
605 
422 
3-59 

Net  gain  to  State  Revenue  for  the  year     ;f  881 ,279*  0*63* 

If  \ve  now  take  into  consideration  the  saving  in  time 
and  cost  of  transit  as  a  hidden  value  to  the  States,  which 
was  shown  to  be  not  less  than  £2  for  every  £1  gross  re- 
ceipts, we  arrive  at  the  conclusion  that,  apart  from  all 
other  indirect  advantages  specified  elsewhere,  its  value 
repr-esents  in  the  year  1906-7  a  sum  of  £28,910,902, 
equivalent  to  a  present  capital  value  of  as  much  as 
£826,000,000. 

The  whole  of  the  States*  indebtedness  of  £240,149,000 
seems  a  small  affair  alpngside  of  this  bona  fid-e,  though 
hidden.  State  benefit. 

A  study  of  these  significant  figures  should  give 
pause,  to  all  superficial  or  interested  critics  who  may 
venture  to  discuss  the  wisdom  or  otherwise  of  the  policy 
of  the  Australian  States,  which,  notwithstanding  errors 
in  the  practical  work  of  carrying  out  the  functional 
policy  of  the  State,  has  resulted  in  giving  room  and  a 
productive  field  of  work  to  a  population  of  2.55  fold 
the  number  of  1870:  and,  after  deducting  the  share  of 
our  co-partners — our  creditors  if  you  like  (that  is,  the 
nominal  debt  of  £240,148,727),  we  have  a  balance  of  the 
people's  income  in  our  favour,  whose  present  capital 
value  exceeds  that  of  1870  (when  there  was  only  a  debt 
of  £28,328,000)  by  a  sum  of  £3.473,000,000,  besides  a 
valuable  asset  in  our  14.067  miles  of  railway,  whose 
effect  in  saving  of  cost  of  transit  alone  is  estimated  in 
the  year  1906-7  to  be  equivalent  to  a  present  capital 
value  of  £826,000,000  sterling. 

And  further,  let  it  be  noted  that,  notwithstanding 
the  Interest  Burden  on  Australian  State  Debts  has  in- 
creased since  1870  by  24s.  8d.  per  head,  such  has  been 
the  increase  in  the  direct  working  profits  of  the  State 


♦Note. — This  item  alone  represents  a  present  capital  \"alue 
of  £25,179,371,  or  as  much  as  17.89  per  cemt.  of  the  total 
vahte  of  Capital  invested  in  construction. 
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railways  alone — viz.,  24s.  6d.  per  head  in  the  year  1906- 
7,  that  the  total  interest  burden  on  all  State  Debts, 
amounting  to  £240,149,727,  has  only  been  raised  by  the 
insignificant  sum  of  twopence  per  head  of  the  popula- 
tion. 

This  means  (apart  from  the  immeasurable  material 
benefit  of  opening  up  the  hitherto  waste  lands  by  the 
cheap  and  rapid  mode  of  transit)  the  surplus*  profit  to 
the  State  Treasuries  from  railway  profits  alone  now 
practically  has  wiped  off  the  taxpayers'  interest  burden 
on  the  whole  of  the  existing  unredeemed  Public  Debt  of 
£240.000,000. 

The  question  now  to  ask  of  all  panic-struck  pessi- 
mists, or  **  foes  of  our  own  household/'  is.  Would  the 
present  population,  with  its  relatively  high  standard  of 
living  and  its  vastly  increased  wealth,  have  existed  had 
the  '*  retrenchment  and  ruin  "  scare  of  the  year  1870 
succeeded  in  forcing  upon  the  Colonies  at  that  time  the 
retrograde  cry  of  *  No  borrowing "  and  "  Retrench- 
ment "  ? 

Those  who  answer  this  question  in  the  affirmative 
are,  indeed,  dangerous  advisers  on  financial  and  eco- 
nomic matters  affecting  th-e  State. 
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PART  II.— THE  WRONGFULNESS  OF  CHARG- 
ING PRINCIPAL  OF  COSTLY  ORIGINAL 
WORKS  OF  CONSTRUCTION  TO  THE  CON- 
SOLIDATED REVENUE,  AND  THROUGH 
IT  UPON  THE  TAXPAYERS  EXISTING  IN 
THE  YEAR  WHEN  SUCH  HEAVY  EXPEN- 
DITURE WAS  CONTRACTED. 

The  injustice  to  the  taxpayer  of  the  day,  and  the 
utter  impossibility  of  the  Government  of  the  day  to 
continuously  adjust  its  schemes  of  taxation  to  suit  the 
revenue  needs  of  each  year,  as  a  consequence  of  any 
attempt  to  charge  the  Principal  Original  Costly  Works, 
of  Construction,  Expenditure  such  as  Railways,  Jetties, 
and  Harbours,  is  best  illustrated  by  comparing  the  effect 
upon  the  taxpayers  of  each  year  in  Tasmania,  were  the 
burden  of  original  cost  wholly  concentrated  upon  the 
Consolidated  Revenue  of  the  vear,  instead  of.  as  was 
done.  THE  INTEREST  BURDEN  OF  THE 
AGGREGATE  CAPITAL  INVESTED.  This  method 
alone  enables  a  Government  to  spread  the  burden  of 
the  capital  over  present  and  future  taxpayers  equitably, 
in  proportion  to  the  benefits  they  respectively  derive 
yearly,  arising  from  the  valuable  assets  created  by  the 
original  capital  investments  which  are  continuously  pre- 
served in  their  pristine  condition  by  the  yearly  main- 
tenance renewals  and  repairs,  which,  with  other  ordi- 
nary working  expenses  are,  and  should  alone  be,  a 
legitimate  c'harge  upon  the  Consolidated  Revenue  of 
the  year. 

THE  PUBLIC  DEBT  OF  TASMANIA. 

The  public  debt  of  Tasmania  on  30th  June,  1906-7, 
amounted  to  £9,528,933.  £7,528,000,  or  nearly  four- 
fifths,  was  created  since  1881,  in  a  period  of  25  years. 
Within  this  period  the  larger  original  outlays  upon 
Railways,  Roads,  Bridges,  Jetties,  and  Harbour  were 
mainly  incurred  during  five  particular  years — viz.,  1884, 
1886  and  1889,  1890  and  1891. 

The  following  comparative  table  illustrates  how 
disastrous  and  how  unjust  it  would  be  to  the  taxpayers 
of  those  five  years,  if  it  were  at  all  possible  to  defray  the 
contracted  capital  expenditure  of  such  necessary  public 
works  by  a  charge  of  the  Principal,  instead  of  interest 
thereon,  upon  each  year's  Consolidated  Revenue 
Fund : — 
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The  illustration  given  in  the  foregoing  tabular  com- 
parison is  most  eloquent  in  demonstrating  three  most 
important  ethical  and  economical  truths,  viz.: — 

(i).  The  injustice  and  impossibility,  if  attempted,  of 
collecting  from  the  people  of  the  year  a  tax  of, 
say,  114s.  6d.  to  223s.  3d.,  as  would  be  the  case 
in  the  years  1884,  1886,  and  1890,  if  the 
method  were  adopted  of  charging  the  principal 
of  new  costly  works  to  the  revenue  of  the  year 
in  which  the  enterprise  was  contracted.  The 
tax  in  1890  by  this  method  would  exceed  the 
highest  yearly  tax  ever  collected  in  Tasmania 
by  148s.  8d.  per  head. 

.  (2).  The  impossibility  on  the  part  of  the  Govern- 
ment to  construct  new  large  costly  works 
necessary  to  the  proper  development  of  a  new 
country  by  such  equitable  yearly  instalments 
as  would  do  justice  to  the  taxpayers  of  each 
year,  if  charged  with  principal  instead  of  the 
interest  thereon. 

(3).  The  utter  impracticability,  if  not  impossibility, 
of  any  Government  to  devise  fresh  yearly 
schemes  of  taxation,  if  the  principal  instead  of 
interest  thereon  were  charged  to  the  year  in 
which  expenditure  was  to  be  contracted,  owang 
to  the  frequency  of  its  extreme  and  eccentric 
fluctuations. 

We  can  more  easily  realise  the  force  of  these  con- 
clusions if  we  ask  ourselves  the  questions — ^^What  would 
happen  if  the  directors  of  a  large  corporate  body,  such 
as  the  London  and  North-Western  Railway  Company 
of  England,  in  the  projection  of  a  new  branch  of  exten- 
sion, proposed  to  the  shareholders  of  the  moment 
(whose  individuality  is  ever  changing  hour  by  hour,  like 
the  taxpayers  of  a  State)  to  charge  the  principal  of  cost 
of  construction  and  equipment  to  the  existing  share- 
holder (individuals !),  either  by  an  abstraction  from  their 
rightful  profits  from  the  earnings  of  the  original 
system's  working,  or  by  mulcting  them  in  a  heavy  out- 
lay which,  on  purchasing  stock  of  the  company,  was 
never  contemplated  nor  allowed  for  by  them  in  the  sell- 
ing price?  Why,  the  shareholder  would  regard  it  as  a 
barefaced  robbery,  and  would  at  once  depose  the  Board 
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of  Directors  who  were  mad  enough  to  move  such  a  pro- 
posal. When,  in  the  United  Kingdom,  persons  are 
found  guilty  of  deceiving  the  shareholders  and  the  in- 
vesting public  by  secretly  appropriating  Capital,  Loans^ 
Money  for  new  works  of  original  construction,  to  credit 
of  ordinary  working  revenue,  and  so  doing  a  gross 
wrong  to  the  unsuspecting  investors;  or,  on  the  other 
hand,  secretly  charging  working  expenditure  with  the 
principal  of  new  costly  works  of  construction,  and  so 
robbing  the  shareholder  of  the  year,  the  acts  of  such 
persons  would  be  deemed  by  English  law  to  be  of  the 
nature  of  high  misdemeanour,  and  there  are  instances 
where  guilty  directors  and  guilty  chief  accountants  of 
Railways  have  received  sentences  of  i6  years'  imprison- 
ment for  such  an  offence  against  law  and  justice. 
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PART  III.— SINKING  FUNDS  FOR  THE  ABSO- 
LUTE REDEMPTION  OF  EXISTING  AND 
FUTURE  STATE  DEBTS. 

Having  already  demonstrated  that  the  Wealth  of  the 
People  of  the  Australian  States  since  the  introduction  of 
Loans  has  increased  in  a  vastly  greater  ratio  than  either 
Population  or  the  present  aggregate  capital  value  of  the 
unredeemed  State  Debts ;  and  also,  that»  owing  to  the 
consequent  increase  of  population  and  the  growing 
working  profit  of  State  Railways  to  State  Treasury  re- 
venues, the  burden  of  interest  for  State  Debts  of 
£240,149,727  in  the  year  1906-7  only  exceeds  by  2d.  per 
head  the  corresponding  interest  burden  for  State  Debts 
in  1870,  when  the  latter  only  amounted  to  £28,328,000, 
it  becomes  an  important  matter  to  examine  the  ques- 
tion, now  so  frequently  proposed,  as  to  the  absolute 
redemption  of  present  and  future  debts  by  means  of 
yearly  appropriation  from  current  States  revenue  ac- 
counts towards  an  absolute  Redemption  Sinking  Fund 
within  a  given  term  of  years  from  the  present  date  as 
regards  debts  incurred  in  past  years,  and  similar  provi- 
sion for  freshly  incurred  debts  from  the  date  of  their 
contraction. 

There  are  many  suggestions  recently  advocated  by 
very  able  public  men  interested  in  the  problems  of 
State  Finance  for  such  a  purpose. 

But  the  real  question  is:  How  far  should  the  tax- 
payer of  the  day  burden  himself,  not  only  with  his  own 
share  of  burdens  of  the  State  for  which  he  in  his  own 
time  is  responsible,  but  also  with  burdens  incurred  by  a 
former  generation  of  taxpayers,  with  the  view  pbviously 
of  giving  a  much  lighter  burden  to  future  generations  of 
taxpayers,  who  (having  the  same  or  a  fuller  benefit  of 
the  same  Asset)  by  the  natural  increase  of  numbers, 
would  be  financially  more  able  to  bear  such  absolute 
weight  of  burden  of  interest  on  necessary  State  Debts 
than  the  taxpayers  of  to-day. 

The  suggestions  made  by  many  of  such  advisers,  in 
promoting  the  idea  of  creating  such  Sinking  Funds  for 
the  Total    Redemption  of    existing    and    future  State 
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Debts,  within  th«  limits  of  periods  of,  say,  40  to  60 
years,  though  eminently  prudent  and  economic  from 
the  standpoint  of  a  private  individual,  may  still  be  open 
to  question  or  qualification  when  applied  to  the 
•economics  of  a  corporate  body,  such  as  a  Railway,  Joint 
Stock  Company  or  modern  Industrial  State. 

The  policy  for  determining"  the  extent,  form,  and 
duration  of  Public  Loans,  contracted  for  the  purpose  of 
investment  in  any  advantageous  scheme  of  remunera- 
tive or  reproductive  work  or  purpose,  should  differ 
widely  in  some  important  respects,  accordingly  as  it 
affects  the  future  outlook  of  the  private  individual,  the 
corporate  body,  or  the  Industrial  State,  for  the  follow- 
ing reasons : — 

The  **  Life-expectation  "  of  an  individual  person  is 
limited,  and  rapidly  diminishes  at  every  stage — say  after 
the  age  of  20  years.  In  like  manner  his  natural  powers, 
physical  and  mental,  gradually  decline,  especially  so 
towards  the  close  of  the  average  individual  life. 

The  average  Breadwinner  of  the  State  may  be  taken 
as  the  Shareholder  unit  of  the  State,  corresponding 
somewhat  to  the  individual  as  the  Breadwinner  of  the 
Family  Circle.  The  average  State  Breadwinner's  life, 
however,  is  practically  interminable — never  grows  older 
with  years — and,  in  the  aggregate,  whose  individuality 
is  ever  changing  in  young  prosperous  States,  the  Bread- 
winners or  Taxpayers  at  the  end  of  a  century  are 
likely  to  possess  fully  five  times  the  power  and  revenue- 
yielding  ability  possessed  by  the  aggregate  Bread- 
winners or  Taxpayers  of  the  same  State  at  the  begin- 
ning of  the  century,  so  far  as  any  fixed  amount  of  debt 
is  concerned.  Even  if  the  present  debt  increased  in 
the  ratio  of  population,  the  latter,  from  the  greater 
wealth  producing  asset,  kept  up  to  present  value  by 
current  revenue  for  renewals  and  repairs,  without  any 
redemption  of  debts,  would  still  be  less  burdened  per 
head  than  the  State  Taxpayers  of  to-day. 

The  important  distinction  between  the  Individual 
Family  Breadwinner  and  the  corresponding  unit — tfhe 
Taxpayer  of  the  State — is  perhaps  best  illustrated  by 
•comparing  the  present  capital  value  of  £1  respectively 
of  the  annual  incomes  of  the  private  individual  and  the 
State  Taxpayer,  as  in  the  following  abstract : — 
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(i).  An  individual — say  20  years  of  age — possessing 
a  fixed  income,  assumed  to  be  terminable  at 
d«ath. 

(2).  The  average  existing  unit  Taxpayer  of  the 
State,  who  may  be  regarded  not  only  as  pos- 
sessing a  practically  interminable  income,  but, 
owing  to  the  natural  increase  of  the  popula- 
tion, his  present  capital  value,  instead  of 
diminishing,  gradually  increases  from  year  to 
year.  In  this  way  a  given  fixed  burden,  which 
may  at  the  beginning  of  a  century  in  a  State, 
with  a  population  of,  say,  4,000,000,  demand  a 
tax  of  41s.  I  id.  per  head,  would  only  demand 
for  the  same  burden  a  tax  of  7s.  8d.  per  head, 
when  the  population  then  increased,  probably, 
to  over  22,000,000 — that  is  at  the  close  of  the 
century. 
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TABLE  SHOWING  THE  COMPARATIVE  PRE- 
SENT CAPITAL  VALUE  OF  EVERY  ii  OF 
THE  ANNUAL  INCOME  AT  DIFFERENT 
PERIODS  OF  A  SINGLE  LIFE  AND  OF  THE 
AVERAGE  ANNUAL  INCOME  OF  A  STATE 
BREADWINNER  RESPECTIVELY. 

Column  (A)  indicates  the  year. 

Column  (B)  indicates  at  each  period  the  "  Expectation 
of  Life  in  Years  of  the  Single  Individual  Life." 

Column  (C)  indicates  the  relative  increase  of  State 
Breadwinners  at  each  period  owing  to  the  natural 
growth  of  population. 

Column  (D)  indicates  the  Present  Capital  Value  of 
every  £i  of  the  fixed  annual  Income  of  a  Single 
Individual  terminable  at. death.  The  Individual  is 
assumed  to  be  of  the  age  of  20  years  at  the  year 
1906.  The  present  Capital  Value  gradually  shrinks 
with  the  increasing  age  of  the  Individual. 

Column  (E)  indicates  the  Present  Capital  Value  of  every 
£1  of  the  annual  Income  of  the  average  Taxpayer 
of  a  progressive  State.  The  life  of  the  State  Tax- 
payer may  be  regarded  as  practically  interminable, 
and  the  Present  Capital  Value  at  each  successive 
period  increases  in  accordance  with  the  natural  in- 
crease of  the  population. 


(A) 

(B) 

(C) 

(D) 

(E) 

No. 

No. 

^ 

/: 

1906 

42  10 

I 

21.83 

27.66 

1916 

34-73 

1. 17 

20.00 

30.95 

1926 

27  39 

1.39 

17.28 

36.74 

1936 

20.27 

1.64 

14.21 

43.60 

1946 

13.81 

1.95 

10.92 

51.76 

1956 

849 

2.32 

7.24 

61.45 

1966 

4.66 

2.75 

4.23 

72.95 

1976 

2.31 

317 

2.20 

84.05 

1986 

075 

3.88 

0.75 

ID2.80 

1996 

nil 

4  60 

nil 

122.10 

2006 

nil 

5  47 

nil 
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From  such  considerations  the  writer  is  of  opinion 
that  the  State  Taxpayers  of  the  day  stand,  in  relation 
to  ever-changing  individuality  of  the  State  Taxpayers 
of  the  past  and  the  future,  in  exactly  the  same  ethical 
and  economical  relation  as  do  the  existing  Shareholders 
of  a  Private  Railway  Corporation  to  past  and  future 
Shareholders  of  the  same  concern;  and,  consequently 
(apart  from  the  lack  of  any  necessity  to  do  so),  there  are 
neither  mqral  nor  economical  grounds  why  either  State 
Taxpayer  or  Shareholder  of  the  day  should,  in  addition 
to  their  own  equitable  ^hare  of  burden  mulct  them- 
selves in  additional  expense  as  by  Sinking  Funds  for 
the  purpose  of  relieving  their  future  representatives  of 
a  portion  of  their  own  fair  and  equitable  share  of  bur- 
dens. The  latter,  too,  from  increasing  value  of  Loans, 
Assets,  increasing  number  and  financial  ability,  should 
be  in  a  stronger  position  than  their  representatives  of 
to-day  to  fully  discharge  all  reasonable  obligation  falling 
naturally  upon  them. 

In  conclusion,  I  am  strongly  of  opinion  that  Sinking 
Funds  for  the  absolute  redemption  of  Loans  invested 
in  Railways,  Harbours,  and  other  Public  Works  should 
be  restricted  to  the  portions  of  such  Loans  whose 
Assets  are  short-lived  and,  like  the  terminable  life  of 
Marine  Vessels,  cannot  be  permanently  preserved  in 
original  pristine  value  and  utility  by  the  proper  yearly 
contributions  to  Maintenance,  Renewals,  and  Repairs 
from  current  revenue,  by  which  means  the  whole  Per- 
manent Way,  Machinery,  and  Equipment  of  Railways 
are  ever  kept  up  to  their  pristine  value  as  State  Assets. 
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NOTES  ON  THE  RIVER  GORDON  AND  ON  THE 
NEED  FOR  RESERVATION  OF  LAND  ALONG 
ITS  BANKS. 

By  J.  W.  Beattie. 

(Read  July  13,  1908.) 


The  River  Gordon  is  about  four  miles  distant  from 
Sarah  Island.  Its  entrance  is  narrow,  with  a  bar,  upon 
which  there  is  a  depth  of  water  of  about  two  fathoms, 
deepening  almost  immediately  to  10  fathoms.  The  en- 
trance to  tlie  river  has  now  been  well  beaconed,  and 
renders  navigation  safe.  Approaching  the  Gordon,  the 
surrounding  mountain  scenery  is  very  grand.  Away  to 
the  south  rhe  D'Aguilar  Range  and  Mount  Direction 
stand  rugged  and  picturesque,  the  n-ext  in  importance 
being  the  Elliott  Range,  its  southern  trend  gently  slop- 
ing until  lost  in  the  billowing  ranges  which  separate  it 
from  the  D'Aguilars,  while  its  -eastern  extremity  ends  in 
liigh,  broken  abruptness. 

Following  the  Elliott  Range  eastward,  we  next 
notice  an  elevated  flat  belt  of  open  country,  called  th-e 
High  Plain.  Across  this  plain  came  Sir  John  and  Lady 
Franklin  and  party,  on  their  memorable  overland 
journey  from  Hobart  in  1842,  piloted  by  the  late  Mr. 
James  Erskme  Calder,  afterwards  Surveyor-General  of 
Tasmania.  Tliey  reached  the  Gordon  about  10  miles 
from  its  entrance,  at  a  readh  of  the  river  called  "  Pre- 
servation Inlet/'  where  the  relief  vessel  the  "  Breeze  " 
lay  awaiting  th?m*  Following  the  High  Plain  are  four 
fine-sized  mountain  peaks,  called  by  Lady  Franklin 
"*  The  Cravcrofts,"  after  relatives.  One  or  other  of  the 
Craycroft  peaks  shows  nicely  in  some  of  the  Gordon 
scenery.  Directly  eastward  from  the ,  Craycroft  Range 
the  tops  of  the  Engineer  Range  are  just  visible. 
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Entering  the  river,  its  ext-ensive  shallows  on  either 
side  are  broKen  by  rushes  and  driftwood,  forming  pleas- 
ing foregrounds  to  the  glorious  panorama  which 
stretches  from  north-east  to  west.  This  is  a  scene  to 
be  remembered,  if  caught  under  favourable  conditions — 
a  clear  early  morning  and  a  dead  calm.  The  great  West 
Coast  Range,  terminating  here,  shows  Mounts  Jukes, 
Darwin,  Soiell,  and  Strahan,  grouped  up  in  great  gran- 
deur, while  farther  westward  the  harbour  is  closed  in 
by  Grummet  and  Sarah  Islands,  and  the  distant  back- 
ground of  the  wall-like  ranges  terminating  at  Table 
Head. 

The  general  scenery  of  the  Gordon  represents  high 
gorges,  densely  wooded  to  the  water's  edge,  wit^  long 
reaches  and  beautiful  bends.  There  are  stretches  of  open 
coantry  in  parts,  but  for  24  miles,  until  the  River 
Franklin  is  reached,  it  r-etains  the  character  I  have  indi- 
cated. 

There  is  a  fine  outcrop  of  limestone  at  Limekiln 
Reach,  12  miles  from  the  river  entrance,  which  in  the 
early  days  was  quarried  and  burned  by  a  party  from  the 
Sarah  Island  establishment. 

About  two  miles  further  along  brings  us  to  Butler's 
Island,  a  peculiar  rock  close  to  the  eastern  side  of  the 
river.  It  received  its  name  from  the  officers  of  the  Sarah 
Island  establishment,  Captain  Butler,  of  the  40th  Regi- 
ment, being  one  of  its  best  and  most  energetic  comman- 
dants. The  high  rock  to  the  west  of  the  island  I  named 
Cuthbertsor 's  Head,  after  Captain  Cuthbertson,  who 
was  the  first  commandant  of  Sarah  Island,  and  who  was 
drowned  at  the  entrance  to  the  River  Gordon. 

Pining,  as  carried  on  in  the  Gordon  and  vicinity  to- 
day, is  mostly  confined  to  the  creeks  and  small  rivers 
which  flow  into  the  main  stream.  All  the  pine  timber 
which  grew  so  abundantly  at  one  time  along  its  banks, 
and  in  the  adjacent  flats,  has  been  worked  out  years  ago, 
and  it  will  take  a  century  at  least  for  the  young  forest 
trees  to  mature  and  be  fit  for  use. 

Among  the  surroundings  of  the  higher  waters  of  the 
River  Franklin,  in  t!he  vicinity  of  the  Frenchman  Range, 
where  the  country  is  excessively  steep  and  rugged — 
roads  are  quite  out  of  the  question,  and  the  work  of 
pining  is  both  difficult  and  dangerous,  most  of  the  pine 
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being  found  on  the  top  and  sides  of  the  precipitous  hills. 
When  felling  is  completed  the  tree  is  trimnved  and 
barked,  head  cut  off,  and  end  pointed,  ready  for  "  shoot- 
ing." Jackb  of  the  Trewhella  pattern  ar-e  used  to  start 
the  tree  down  hill,  when  it  "  shoots  "  into  the  river  bed 
below,  and  there  awaits  the  winter  floods  to  carry  it 
onward  to  tiie  Gordon.  The  Franklin  is  navigable  for 
twenty  miles  from  the  Gordon  for  small  boats,  and  in 
that  distance  there  are  150  rapids,  some  very  high  and 
dangerous,  and  in  surmounting  them  the  boat  has  often 
to  be  carried  on  shore  round  them  befor-e  progress 
further  can  be  made.  In  view  of  the  annually  increasing 
scarcity  of  suHable  timber  for  the  world's  requirements, 
it  would  appear  to  be  a  matter  deserving  of  great  atten- 
tion at  the  hands  of  the  Government  to  endeavour  by 
every  means  within  its  power,  not  only  to  conserve  the 
existing  forests,  but  to  take  every  step  possible  to  in- 
crease the  supply  of  so  valuable  a  timber,  with  possi- 
bilities in  the  future  of  considerable  magnitude. 

Gould's  Landing,  a  well-known  Gordon  landmark, 
is  20  miles  from  the  river  entrance,  and  about  one  mile 
above  Butler's  Island.  The  river  is  fairly  open  from 
the  island  to  the  landing,  which  is  situated  on  a  river 
flat,  but  to  this  point  from  its  junction  with  the  Franklin 
the  Gordon  flows  through  fine  gorges,  and  is  v-ery  im- 
pressive. Gould's  Landing  may  be  said  to  mark  the 
limits  of  safe  navigation  for  large  craft,  although  the 
river  can  be  navigated  as  far  as  the  first  rapids,  one  and 
a-half  miks  above  the  landing.  Here  is  the  first  obstruc- 
tion to  the  safe  navigation  of  the  Gordon.  Two  groups 
of  heavy  rocks  lie  across  the  river,  separated  some  little 
distance  from  each  other.  They  ar-e  known  as  the  first 
and  second  rapids.  These  once  negotiated,  the  river 
continues  unobstructed  to  the  junction  of  the  Franklin, 
about  two  miles  distant.  The  River  Franklin  junctions 
with  the  Gordon  at  24  miles  from  Macquarie  Harbour. 
At  its  entrance  is  Pyramid  Island.  The  Franklin  takes 
its  rise  from  Lake  EHxon,  n-ear  Lake  St.  Clair,  and  from 
its  source  to  its  junction  with  the  Gordon  waters  is  very 
confined,  rough,  and  dangerous.  Floods  in  this  river  are 
exceptionally  severe,  the  water  rising  during  the  heaviest 
floods  as  high  as  60  feet  above  normal  level,  ordinary 
floods  reaching  30  feet.    The  flood  waters  develop  a  tre- 


34  NOTES   ON    THE    RIVER    GORDON. 

mendous  velocity,  racing  to  the  Gordon  at  20  miles  an. 
hour. 

Returning  now  to  the  Gordon.  Above  fhe  Franklin 
the  Gordon  is  obstructed  by  numerous  rapids.  For  10 
miles  its  course  ib  through  low  country,  about  fifty 
rapids  being  met  with  in  that  distance.  Following  up 
the  river,  deep  gorges  are  met  with  up  to  the  Wilmot 
Range,  25  miles  from  Gould's  Landing,  and  expert  boat- 
men are  able  to  reach  this  point. 

Tlie  source  of  the  Gordon  is  in  Lake  Richmond, 
under  tihe  shadow  of  the  King  William  Range,  whence 
it  flows  tnrough  picturesque  surroundings  in  the 
Rasselas  Valley,  making  a  long  and  graceful  sweep 
round  Mount  Wright,  which  is  known  as  "  The  Great 
Bend."  From  here  its  course  is  past  the  Thumbs  Range 
in  deep  ana  rugged  gorges  to  the  eastern  side  of  the 
Wilmot  Range,  20  miles  distant,  t«he  last  few  miles  being 
through  low  button-grass  country.  From  Lake  Rich- 
mond to  the  Great  Bend  is  about  thirty  miles,  and  the 
tocal  lengtli  of  the  river  from  its  source  to  Macquarie 
Harbour  about  95  or  100  miles. 

Floods  on  the  Gordon  occur  in  April  generally,  and 
are  usually  heavy.  There  is  a  break  of  frosty  weather, 
in  June  particularlv,  t^ien,  from  July  to  November,  floods 
are  always  prevalent.  In  heavy  floods  the  river  rises  to 
30  and  40  feet,  and  in  ordinary  floods  to  20  feet.  These 
heights  apply  above  Gould's  Landing,  where  the  river  is 
narrowest.  From  the  Landing  to  the  mouth  of  the 
river,  the  floo  1  waters  reach  the  ^height  of  from  16  to 
8  feet.  Below  Gould's  Landing  the  current  attains  a 
speed  of  approximately  8  to  10  miles  an  hour,  although 
in  llic  narrower  parts  the  velocity  is  very  much  greater. 
At  the  second  rapids,  for  instance,  where  the  river  is 
narrow,  and  has  an  acute  bend,  as  tlie  waters  career 
down  they  dash  into  the  bank  at  this  bend,  producing  a 
scene  of  the  wildest  confusion. 

Apart  from  the  aesthetic  side  of  the  Gordon's  attrac- 
tions, its  scientific  aspect,  as  contributing  a  unique  dis- 
play of  our  West  Coast  flora,  must  become  apparent  to 
all,  and  should  alone  warrant  beyond  question  its  rigid 
protection  against  axe  and  fire.  It  is  necessary  that 
urgent  measures  be  taken  in  bringing  about  this  pro- 
tection, for  already  whispers  of  tlie  erection  of  a  saw- 
mill are  in  tlie  air,  and  this,  if  once  established  without 
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restrictive  precautions,  would  undoubtedly  mean  the 
"beginning  of  th^  end"  to  the  beauty  of  the  Gordon. 
Surely  we  must  see  to  it  that  such  a  menace  should  not 
for  one  moment  be  allowed. 

Some  attempt  at  protection  has,  I  beli-eve,  already 
been  made,  the  Government  having  reserved  a  strip  of 
land  five  chains  wide  on  each  side  of  the  river,  for  a  dis- 
tance of  16  miles  from  the  entrance  at  Macquarie  Har- 
bour. This  is  totally  inadequate  to  fully  protect  the 
river  from  the  depredations  of  the  timber  hunter.  The 
area  must  be  greatly  extended,  and  my.  proposition  is 
that  all  the  hillsides  immediately  fronting  the  river 
should  be  reserved,  allowing  five  or  ten  chains  on  the 
flat  parts  of  the  river,  reservation  to  commence  from  the 
Macquarie  Harbour  entrance,  and  end  at  one  mile  be- 
yond the  FrankUn  River  Junction,  w'hich  would  give  a 
total  length  of  25  miles,  and  would  effectually  protect 
the  whole  of  the  beautiful  scenery  of  the  river.  This  re- 
servation cannot  interfere  with  the  pine  industry,  no 
pine  being  available  now  on  the  banks  of  the  river,  nor 
would  timoer-getters  suffer  inconvenience,  as  their 
sphere  of  labour  would  He  outside  the  reserve. 

Tlie  economic  value  of  this  reserve  to  the  state,  apart 
from  aesthetic  or  scientific  considerations,  may  be  re- 
garded as  practically  "  nil,"  the  land  being  worthless  for 
set  lement  or  agriculture,  and  no  minerals  have,  I  be-* 
lieve,  been  discovered  within  the  proposed  area  of  pro- 
tection, so  that,  under  such  circumstances,  the  Govern- 
ment lose  nothing  by  its  reservation,  but,  on  the  con- 
trary, would  gain,  now  and  in  future  years,  the  approba- 
tion and  esteem  of  all  right-thinking  people  of  t'his  state. 

The  preservation  of  scenery  in  other  parts  of  the 
world  is  receiving  the  greatest  attention,  and  even  in 
England  a  society  has  been  formed  for  the  preservation 
of  Swiss  scenery.  How  much  greater  is  the  necessity 
existent  in  a  country  like  Tasmania,  relying  so  much 
upon  her  tourist  traffic,  to  preserve  by  every  means 
within  lier  power  attractions  without  which  such  a  traffic 
would  'dimhiish  rather  than  increase,  to  the  serious  loss 
of  the  state.  One  hesitates  to  put  this  selfish  aspect  of 
the  case  betore  a  learned  society,  but  "  necessity  knows 
no  law,'*  and,  after  all.  a  public  awakening  may  be  better 
aroused  by  a  proposition  in  this  form  rather  than  from 
a  more  scientific  standpoint. 
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A  NATIVE  BURIAL  GROUND  ON  CHARLTON 
ESTATE,  NEAR  ROSS.    (PLATE    V.). 

By  Fritz  Noetling,  M.A.,  Ph.D.,  etc. 

(Read  August  loth,  1908.) 


The  customs  observed  by  the  Aborigines  in  dispos- 
ing of  t'heir  dead  relatives  and  friends  have  been  most 
carefully  described  in  Ling  Roth's  book  on  the 
Aborigines  of  Tasmania  (i).  But  in  perusing  this  com- 
pilation anyone  must  be  struck  by  the  rather  conflicting 
accounts  g^ven  by  different  observers. 

The  earliest,  and  probably  the  most  trustworthy  de- 
scription of  a  native  grave  is  given  by  Peron  (2).  The 
corpse  was  burnt,  the  ashes  cover-ed  with  a  layer  of 
grass  arranged  in  connective  rings,  forming  a  low  cone, 
and  this  was  "held  in  position  by  small  wooden  wands 
crossing  one  another  at  the  top  of  the  cone,  tlieir  ends 
being  pushed  in  the  ground  and  held  in  position  by  a 
large  flat  pebble.  Above  this  was  erected  a  curious 
tetragonal  pyramid  of  wooden  poles,  covered  with  bark 
and  tied  together  at  the  top.  This  structure  covered  a 
quantity  of  aslies,  and  Peron  is  most  explicit  to  explain 
how  he  extracted  the  bones  from  this  grave. 

Peron's  description  is  accompanied  by  a  sketch, 
copied  in  Ling  Roth's  book  in  which  three  graves  are 
seen — a  complete  one,  another  opened  in  front,  and  a 
third  one  showing  only  the  central  cone  without  the 
outer  pyramid  of  bark. 

As  Peron  states  that  *'  the  monument/'  as  he  calls  it, 
was  the  only  one  found  by  him,  it  is  obvious  that  the 
sketch  is  not  an  exact  representation  of  what  he  has 
observed,  but  rather  a  reconstruction  based  on  actually 
observed  facts. 

Peron's  description  is  rather  emotional,  attributing 
to  the  Aborigines  feelings  that  he,  the  sentimental 
Frenchman  of  the    i8th    century,  may  have    had,  but 


(i)  Ling  Roth,  The  Aborigines  of  Tasmania,  2nd  ed.,  Hali- 
fax (England),  1899,  pp.  116-122. 

(2)  Peron  and  Freycinet,  Voyage  de  Decouvertes  aiix  Terres 
Australis,  Paris,  1807-1816. 
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Avhich  it  is  safe  to  say  were  hardly  those  of  the 
Aborigines  of  Tasmania.  This  touch  of  sentiment  rather 
mars  his  otherwise  clear  description,  and  he  has  on  ac- 
count of  this  probably  overlook-ed  certain  facts  which 
would  be  of  the  greatest  importance  to  us  were  they 
Tecorded. 

The  account  given  by  A.  Cottrell  (i)  refers  rather  to 
th«e  customs  observed  than  to  the  grave  itself.  Accord- 
ing to  him  the  corpse  was  burnt,  and  the  relatives, 
having  collected  the  ashes,  besmeared  fheir  faces  with 
it,  and  tied  the  remainder  up  in  a  piece  of  kangaroo 
skin,  which  they  wore  about  their  person.  According 
to  West,  the  skull  of  an  infant  was  taken  up  from  the 
ashes,  wrapped  up  in  a  piece  of  kangaroo  skin,  and 
worn  by  a  female,  probably  the  mother.  There  cannot 
be  the  slightest  doubt  that  fragments  of  human  bones, 
tied  up  in  a  bit  of  skin,  were  highly  prized  as  amulets 
•or  charms  by  the  Aborigines.  However  interesting 
that  may  be,  it  does  not  bear  on  the  question  at  issue, 
viz.,  the  disposal  of  the  dead  bodies. 

It  is  certain  that  the  Aborigines  burnt  their  dead, 
T)ut  there  is  a  considerable  difference  as  to  the  disposal 
of  the  ashes.  If  the  practice  referred  to  by  Backhouse, 
Cottrell,  and  West  had  been  extensive,  there  would 
have  been  hardly  any  ashes  left.  On  the  other  hand, 
Peron*s  statement  is  so  explicit  that  it  is  safe  to  assume 
that  always  a  considerable  quantity  was  left,  which  was 
eventually  covered  in  the  way  described  by  Peron.  It 
is  therefore  very  probable  that  it  was  customary  to  burn 
the  dead,  and  some  of  the  remains  were  worn  as  charms 
or  amulets  by  the  relatives,  who  probably  besmeared 
their  faces  also  with  the  ashes  (3). 


(3)  I  quote  from  Ling  Roth.  It  seems  that  a  good  deal  of 
'G.  W.  Walker's  s-tatements  are  based  on  information  given  to 
him  by  A.  Cottrell. 

(4)  This  fact  throws  a  curious  sidelight  on  a  custom  referred 
to  by  the  Bible — extreme  grief  was  expressed  by  going  in  sack- 
cloth and  ashes.  It  is  natural  to  ask,  why  ashes?  If  we  assume 
^hat  this  cu^om,  used  by  later  generations  without  knowing  its 
real  meaning,  was  based  on  the  custom  of  early  mankind  to 
besmear  their  faces  with  the  ashes  of  a  deceased  relative,  we 
have  probably  the  true  explanation  of  anotherwise  strange 
custom.  Tb  besmear  the  face  with  the  ashes  of  the  deceased 
expressed  the  greatest  grief  for  its  loss,  and  after  mankind  be- 
came more  civilised  they  no  longer  used  the  deceased's  ashes, 
but  simply  put  any  kind  of  ashes  on  the  head. 
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Some  writers  also  refer  to  the  custom  of  placing  a 
dead  body  in  an  upright  position  in  a  hollow  tree.  As 
far  as  1  can  see  this  was  only  done  in  cases  of  emer- 
gency, when  there  was  no  time  to  burn  the  body  at 
once;  but  they  w-ere  certainly  subsequently  burnt. 

And  now  a  very  curious  question  arises:  Did  the 
Aborigines  dispose  of  their  deceased  on  the  spot  where 
death  took  place,  or  did  they  carry  them  to  certain 
places  habitually  used  for  the  purpose  of  cremation?  It 
is  pretty  safe  to  assume  that  death  mostly  took  place 
on  the  camping  ground;  some  may  have  died  while 
travelling,  while  others  may  have  been  killed  at  odd 
places  in  their  internecine  wars. 

It  is  very  strange  to  find  that  not  a  single  one  of  alt 
observers  noticed  whether  the  Aborigines  had  regular 
l)urial  grounds  or  not.  Tlie  only  reference  I  can  find  is 
Rraim  (4),  who  states :  "  Whenever  they  approached 
places  where  any  of  their  countrymen  had  been  de- 
posited, they  would  on  all  future  occasions  avoid  com- 
ing near  such  spots,  and  would  rather  go  miles  round 
than  pass  close  to  them."  The  same  authority  states 
that  **  other  tribes,  again,  when  it  was  not  convenient  to 
carry  off  the  dead  body  to  some  place  of  interment 
would  ])ut  it  into  some  hollow  tree." 

These  two  statements  would  imply  (a)  that  there  was 
a  regular  burial  ground,  (b)  that  the  dead  body  was 
carried  to  it.  Now,  we  know  that  the  names  of  the  de- 
ceased were  never  mentioned  again  by  their  relatives — 
in  fact,  thy  seem  to  have  had  a  superstitious  fear  of  the 
spirits  of  their  departed,  and  from  this  fact  alone  we 
may  conclude  that  the  dead  were  not  indiscriminately 
buried.  It  is  hardly  probable  that  if  anyone  died  at  a 
regular  camping  ground  they  disposed  of  the  dead  body 
then  and  there  in  the  way  described  by  Peron  and 
others.  It  is  more  probable  that  there  existed  certain 
areas,  well  known  and  to  be  avoided,  where  the  remains 
of  the  dead  were  deposited.  The  question,  however,  is^ 
Do  such  burial  grounds  exist?  As  already  stated,  no 
author  but  Braim  mentions  a  burial  ground;. but  if  they 


(i)  Braam.  Thos.  H..  History  of  New  South  Wales  from  its 
settlement  to  the  year  1844,  H-.  P-  267,  London,  1846.  (I  quote 
from  Ling  Roth.  p.  62.) 
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exist,  the  traces  left  behind  mu&t  be  very  fragmentary. 
It  is  evident  that  the  wooden  superstructure  described 
by  Peron  cannot  have  stood  for  any  length  of  time.  It 
is  -equally  certain  that  the  grass  covering  soon  rotted 
away;  in  fact,  the  second  grave  mentioned  by  Peron' 
seems  to  have  been  in  this  dilapidated  condition,  and 
the  first  one,  so  minutely  d«escribed,  must  have  been  of 
very  recent  origin...  We  can  safely  assume  that  after  a 
few  years  nothing  remained  of  the  rather  elaborate 
structure  but  a  low  earthy  mound,  in  which  a  few  stones 
were  embedded,  and  even  these  relics  were  very  perish- 
able. We  can  only  regret  that  Peron,  led  away  by  his 
emotions,  did  not  make  a  closer  examination  of  the  two 
localities  where  he  discovered  the  graves ;  if  he  had,  the 
question  whether  the  Aborigines  used  regular  burial 
grounds  or  not  would  have  been  settled.  Had  he  seen 
such  little  mounds  of  earth  covered  with  a  few  stones, 
there  could  liave  been  no  further  doubt  that  this  place 
had  been  used  as  a  regular  burial  ground. 

A  discovery  which  I  lately  made  on  Charlton  estate, 
near  Ross,  seems  to  settle  this  question  in  favour  of  the 
existence  of  a  regular  burial  ground.  Mr.  E.  Cameron, 
of  Mona  Vale,  informed  me  that  a  so-called  native  buriai 
ground  existed  quite  close  to  Charlton  house.  Following 
the  fence  behind  the  house  in  an  eastern  direction  for 
about  half-a-mile,  we  came  on  a  most  remarkable  spot. 
The  'hill  is  apparently  covered  with  sand,  and  right  on 
the  top  the  sand  has  been  blown  out  for  a  length  of 
about  three  hundred  feet  to  a  depth  of  over  four  feet. 
The  remains  of  the  covering  layer  of  sand  can  still  be 
seen  towards  north,  and  they  are  well  marked  in  the 
p'hotograp'h.  The  hill  commands  a  fine  view  all  round, 
and  the  photograph  gives  only  a  poor  impression  of  the 
large  area  that  can  l>e  overlooked. 

On  the  loamy  soil,  about  seventy  to  eighty  little 
mounds  of  earth,  irregularly  covered  with  more  or  less 
rounded  stones,  can  be  seen.  Tliese  mounds  are  about 
three  feet  in  diameter,  and  very  low;  in  fact,  most  of 
them  are  hardly  raised  above  tTie  ground.  I  opened 
several  of  them,  but,  except  an  irregular  la>'er  of  whitish 
tenacious  clay,  covered  by  the  ordinary  reddish  loam, 
I  found  nothing.  There  were  not  the  slightest  traces  of 
bones.     Fragments  of  stone  implements  were  not  un- 
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common,    lying    scattered    about    among    the    bigger 
stones. 

Though  no  bones  were  found,  I  have  not  the 
slightest  doubt  that  this  place  has  been  used  as  a  re- 
gular burial  ground  by  the  Aborigines.  There  is  no 
agency  to  which  we  could  attribute  the  heaping  up  of 
a  number  of  little  mounds  of  earth  in  which  large  stones 
are  eipbedded  but  to  human  beings.  It  is  not  very 
probable  that  these  mounds  represented  fireplaces ;  if  so, 
why  should  the  whitish  clay  be  invariably  covered 
under  a  layer  of  red  loam,  in  which  rath«r  heavy  stones 
are  embedded?  The  only  way  to  account  for  these  little 
mounds  is  to  assume  that  they  are  graves  of  Aborigines, 
and,  if  this  be  so,  they  must  be  of  great  age.  There  is 
no  doubt  that  these  graves  were  some  time  ago  covered 
by  a  deposit  of  blown  sand,  measuring  not  less  than 
four  feet  in  thickness,  and  in  that  way  perf-ectly  con- 
cealed. Tliey  became  only  exposed  when  the  sand,  in- 
stead of  being  deposited,  was  again  blown  away.  Both 
the  covering  and  the  blowing  out  must  have  taken  some 
time,  and  we  know  nothing  about  the  length  of  the  in- 
terval between,  which  may  have  amounted  to  a  consider- 
'  able  number  of  years.  It  is  therefore  hardly  surprising 
that  no  bones  were  found.  The  larger  fragments  had 
been  taken  away  by  the  relatives;  the  smaller  fr<ig- 
ments,  already  much  calcined  by  the  fire,  soon  disinte- 
grated into  dust,  and  in  coure  of  time  the  ashes  turned 
into  a  whitish  clay. 

The  numbers  of  mounds  exposed  proves  that  this 
place  was  regularly  used  for  the  disposal  of  dead  bodies, 
and  this  proves  Braim's  statement  as  to  the  existence 
of  regular  burial  grounds  to  be  correct. 

We  may  assume  that  not  too  far  from  the  regular 
camping  grounds  a  spot  commanding  a  good  view  was 
selected  for  depositing  the  remains  of  the  dead,  but  it 
still  remains  an  open  question  whether  they  carried  the 
corpses  to  such  places  in  order  to  burn  them  ther-e,  or 
whether  they  cremated  on  the  place  of  death,  and  car- 
ried the  ashes  to  the  regular  burial  ground,  where  they 
were  interred  in  the  manner  described  by  Peron. 

Braim's  statement,  above  referred  to,  seems  to  indi- 
cate that  the  bodies  were  carried  to  the  burial  ground; 
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but  I  feel  incHn«ed  to  think  that  this  view  is  not  correct. 
We  know  that  the  Aborigines  shirked  all  kind  of 
labour,  and  carrying  a  corpse,  perhaps  for  some  miles 
to  the  nearest  burial  place,  would  mean  a  good  deal  of 
hard  work.  Further,  if  this  had  been  so,  it  would  'have 
been  surprising  that  no  such  procession  had  ever  been 
seen  or  witnessed  by  a  European.  W-e  might  perhaps 
assume  that  this  was  done  during  the  night,  but  all  ac- 
counts agree  that  the  Aborigines  had  a  great  dislike 
for  travelling  at  night,  and  this,  coupled  with  their  dread 
of  the  deceased,  makes  such  an  assumption  very  im- 
probable. 

If  we  consider  all  the  evidence  that  has  been  handed 
over  to  us,  together  with  the  evidence  which  the  Charl- 
ton burial  ground  affords,  we  can  form  the  following 
view  as  to  the  disposal  of  dead  bodies. 

When  a  deatli  occurred,  a  pile  was  erected,  and  the 
body  cremated  on  the  spot.  Probably  while  the  burning 
was  going  on  the  relatives  who  attended  to  it  used  ta 
smear  their  faces  with  some  of  the  ashes,  and,  after  the 
burning  had  been  completed,  the  fragments  of  the 
larger  bones  were  used  as  amulets  or  charms,  wrapped 
up  in  a  piece  of  kangaroo  skin,  and  worn  by  the  rela- 
tives or  friends.  The  remainder  of  the  ashes  were 
scraped  together,  ahd  carried,  in  a  kangaroo  skin  (?)  or 
a  basket  ( ?) — to  the  nearest  burial  ground,  where  they 
were  deposited  in  a  shallow  hole  scraped  in  the  ground 
by  means  of  a  sharp  stone  (?).  After  being  covered 
with  a  little  earth,  the  grass  cone  and  bark  pyramid 
described  by  Peron  were  erected,  and  the  place  here- 
after avoided  as  much  as  possible. 

It  would  be  very  interesting  to  know  whether 
similar  burial  places  exist  elsewhere  in  Tasmania.  Mrs. 
Burbury,  of  Charlton,  informs  me  that  a  similar,  though 
much  more  extended  place,  exists  near  Fonthill,  and 
Mr.  Henry  Foster,  jun.,  has  told  me  that  another  one 
is  found  on  Darlington  Park.  As  1  have  not  seen  either 
of  these  places,  it  is  impossible  for  me  to  venture  an 
opinion  about  them,  but,  to  judge  from  the  description 
given  to  me,  they  must  exactly  look  like  the  Charlton 
burial  ground.  If  this  be  so,  the  fact  that  tlie  Aborigines 
had  certain  places  set  aside  for  the  regular  disposal  of 
their  dead  bodies  is  beyond  further  doubt.     The  only 
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question  which  has  not  quite  been  settled  yet  would  be 
whether  the  dead  would  fiave  been  carried  bodily  to  the 
burial  ground,  or  only  their  ashes.  From  all  we  know 
about  the  habits  of  the  Aborigines,  the  latter  view  is 
more  probably  the  correct  one. 

It  may  appear  that  I  have  gone  at  some  length  in 
discussing  a  rather  trifling  question.  Th-e  conclusions 
we  may,  however,  draw  from  this  as  to  earlier  history  of 
mankind  are  of  the  greates-t  importance.  We  may  con- 
clude that  early  man  disposed  of  the  dead  bodies  by 
cremation,  and  that  the  custom  of  burying  the  corpse  is 
of  much  later  date.  It  is  therefore  not  to  be  wondered 
at  that  the  remains  of  diluvial  and  pre-diluviar  human 
beings  are  so  extremely  rare.  If  archaeolithic  man  died, 
his  relatives  disposed  of  his  body  by  cremation,  and  only 
under  such  fortunate  circumstances,  when  it  was  impos- 
sible to  get  hold  of  the  corpse,  which  was  also  protected 
against  animals,  was  there  a  chance  that  the  remains 
would  be  preserved.  The  few  remains  of  diluvial  man, 
the  famous  Spy-Cro-Magnon  race,  have  been  found 
under  circumstances  which  indicate  that  these  former 
owners  must  have  come  to  a  rather  sudden  end  while 
sitting  in  front  of  their  cave,  by  being  killed  and  covered 
by  a  sudden  fall  of  rocks  from  above.  If  diluvial  and 
tertiary  man  disposed  of  his  dead  bodies  in  a  similar 
way  as  the  Aborigines,  and  there  is  no  reason  to  assume 
a  different  view,  the  old  burial  grounds  must  have  long 
become  entirely  obliterated,  and  the  same  fate  is  certain 
to  happen  to  the  Tasmanian  burial  grounds  before  long. 
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THE  NATIVE  QUARRY  OF  SYNDAL,  NEAR 
ROSS.  (PL.  in.  AND  IV.). 

By  Fritz  Noetling,  M.A.,  Ph.D.,  etc. 
(Read  August  lofh,  1908.) 


In  the  monthly  notices  of  this  Society  for  June,  July^ 
and  August,  1875,  page  41,  the  late  Mr.  J.  R.  Scott  de- 
scribes the  locality  of  a  "  native  quarry  ''  as  follows : — 

'*  It  has  long  been  desirable  to  fix  upon  a  spot  where 
th-e  Aborigines  obtained  their  flint  or  stone  implements. 
I  am  now  able  to  fix  upon  two  places,  viz. : — First,  about 
10  chains  immediately  in  front  and  to  the  north-east  of 
the  stone  hut  in  Stocker's  Bottom,  County  of  Somerset, 
Paris'h  of  Pell.  The  second  is  about  one  mile  more  to 
the  south-west,  on  Lot  443,  on  a  branch  of  Dismal  Creek 
running  out  of  Stocker's  Bottom.  These  two  places 
are  about  six  miles  distant  from  the  Macquarie  River." 

I  think  the  wording  can  only  be  interpreted  in  one 
way,  viz.,  that  the  Aborigines  obtained  the  rock  which 
they  used  in  the  manufacture  of  their  stone  implements 
from  two  localities,  about  six  miles  from  the  Macquarie 
River,  at  a  place  called  Stocker's  Bottom.  In  other 
words,  that  there  exists  what  is  commonly  called  a 
''  Native  Quarry  "  at  Stocker's  Bottom.  It  is  in  this, 
meaning  that  Stocker's  Bottom  has  been  quoted  in 
Johnston's  Geology  of  Tasmania  and  Ling  Roth's 
Aborigines  of  Tasmania. 

When  visiting  Mt.  Morriston,  in  June,  1908,  I  was 
anxious  to  see  this  locality,  but  Mr.  Bennett,  of  Mt. 
Morriston,  informed  me  that  the  story  of  the  native 
quarry  at  Stocker's  Bottom  was  a  myth.  However,  I 
thought  it  better  to  convince  myself  whether  there  is 
any  truth  in  Scott's  statement  or  not,  and  accordingly 
I  set  out,  in  company  with  Mr.  Vere  Poullet-Harris,  and 
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under  tlie  guidance  of  a  man  who  knew  Stocker's 
Bottom  well,  who  had  kindly  been  placed  at  my  disposal 
by  Mr.  Eustace  Cameron,  of  Mona  Vale,  to  hunt  up  the 
native  quarry  at  Stocker's  Bottom.  It  was  a  long  and 
tedious  ride;  but  we  found  the  stone  hut  right  enough. 
'*  Ten  chains  immediately  in  front  and  to  the  north- 
east *'  we  went,  but  there  was  not  a  sign  of  an  outcrop 
of  chert  or  any  suitable  rock,  not  to  say  of  a  native 
quarry.  There  was  only  black  alluvial  soil.  We  went 
further — 20,  30  chains,  half-a-mile — no  sign  of  a  quarry. 
We  went  in  a  wide  circle  round  the  hut ;  nowhere  the 
slightest  indication  of  even  a  small  fragment  of  chert  or 
a  native  implement.  This  careful  examination  of  the 
locality  which  Mr.  Vere  Poullet-Harris  and  myself 
made,  with  the  assistance  of  a  man  who  knew  almost 
every  inch  of  ground,  has  conclusively  proved  that  the 
native  quarry  near  the  stone  hut  in  Stocker's  Bottom 
is  a  myth.  We  then  set  put  to  hunt  for  the  second 
locality,  but,  except  a  few  pieces  of  dark  chert  on  the 
slope  of  a  low  hill,  I  found  nothing,  and  it  seems  pretty 
certain  that  there  is  no  quarry  at  the  place  described  by 
Scott. 

It  then  struck  me  that  another  interpretation  mig<ht 
be  given  to  Scott's  statement.  Can  it  be  that  he  dis- 
covered some  outcrops  of  chert,  and  that  he  only  wanted 
to  say  that  he  discovered  two  localities  where  rock  suit- 
able for  the  manufacture  of  Aboriginal  implements  oc- 
curs, leaving  it  an  open  question  whether  the  Aborigines 
did  exploit  that  locality  or  not  ?  This  view  would  in  some 
way  account  for  this  otherwise  inexplicable  statement. 
However  that  may  be,  it  is  certain  that  there  exists  no 
native  quarry  in  Stocker's  Bottom,  and  this  locality 
must  therefore  be  struck  oflF  the  list  of  places  whence 
the  Aborigines  obtained  the  material  for  the  manufac- 
ture of  their  implements. 

Though  disappointed  in  Stocker's  Bottom,  I  had  the 
good  luck  to  hear  of  another  native  quarry  which  had 
been  discovered  by  Mr.  George  Hutchison,  of  Beaufront, 
on  Syndal  Estate.  Mr.  Hutchison  kindly  showed  me 
the  place,  and  I  feel  greatly  indebted  to  him,  because 
it  is  doubtful  whether  I  would  have  found  this  rather 
remote  locality  without  his  guidance.  We  proceeded 
from  the  road  that  leads  from  Ross  to  Trefusis  in 
an   eastern   direction   along   the    wire-netted   boundary 
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fence  between  Syndal  and  Charlton  Estate,  till  a  hut 
near  an  artificial  lagoon,  which  is  somewhat  north  of  the 
boundary  fence,  was  reached.  Passing  it.  we  eventually 
reached  a  wire-netted  cross  fence  running  north  and 
south,  and,  passing  through  the  hurdle  gate,  we  turned 
towards  right  (south),  and,  following  the  cross  fence  for 
about  a  quarter  of  a  mile,  we  came  on  the  slope  of  a  low 
hill  rig'ht  on  to  the  quarry.  The  run  where  it  occurs  is 
known  as  the  **  Front  Shelves  Run." 

At  first  it  did  not  seem  very  extensive;  but  further 
^examination  showed  that  it  extended  for  at  least  half- 
a-mile  in  an  eastern  direction.  The  sight  is  really  a  re- 
markable one,  and  the  photographs  give  only  a  very 
poor  idea  of  it.  Hundreds  of  thousands  of  fragments  of 
rock  are  lying  about,  sometimes  in  large  heaps,  some- 
times more  scattered.  Xo  better  comparison  could  be 
made  than  with  a  road  recently  covered  with  fresh 
broken  metal,  and  every  one  of  the  fragments  we  see 
has  once  passed  through  human  hands. 

Unfortunately,  the  bush  is  rather  dense,  and  this 
made  a  closer  geological  examination  impossible.  A 
short  distance  towards  south-east  ther-e  are  sandstone 
cliffs,  in  whicli  now  and  then  a  little  cave  has  been  hol- 
lowed out.  The  relationship  of  the  chert  which  was 
used  for  implements  and  th-e  sandstone  is  not  quite 
clear;  neither  did  I  see  any  volcanic  rock  close  to  the 
outcrop  of  the  chert.  As  far  as  can  be  made  out,  the 
chert  forms  a  band  of  about  120  feet  in  w^idth  and  half- 
a-mile  in  length,  striking  almost  due  east-west.  Perhaps 
a  closer  examination  will  reveal  more  with  regard  to 
the  geological  features.  For  the  present  it  is  impossible 
to  say  anything  more  in  particular  with  regard  to  the 
origin  of  the  chert,  wliether  it  is  metamorphosed  or  an 
original  sedimentary  rock.  Tlie  extremely  fine  bedding 
would  almost  suggest  that  it  is  a  true  siliceous  shale. 

At  the  western  part  the  chert  is  of  dark  blue  colour, 
and  of  very  fine  grain ;  it  is  very  evenly  striated,  and 
darker  and  lighter-coloured  bands  are  irregularly 
alternating.  At  the  eastern  end,  however,  a  chert  of 
light  greyish  colour  occurs.  It  would  be  interesting  to 
see  the  passage  of  the  dark  blue  into  the  grey  chert; 
but  I  am  afraid  this  is  impossible  without  a  good  deal  of 
<iJgr&i'^&  2ind  blasting.    However,  this  occurrence  proves 
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that  there  is  no  fundamental  difference  between  the 
dark  blue  and  the  grey  chert.  It  seems  that  this  chert 
breaks  up  into  irregular  lumps  of  varying  size,  which 
are  covered  with  brownish  crust.  These  lumps  have 
been  broken  by  the  Aborigines  into  irregular  angular 
fragments,  most  of  which  were  rejected;  but  suitable 
pieces  were  worked  then  and  ther-e  into  implements, 
while  others  were  apparently  taken  to  the  camping 
grounds.  All  the  specimens  rtiat  have  been  handled  by 
the  Aborigines  are  covered  with  a  Whitis/h  patina,  which 
sometimes,  particularly  at  the  angles,  wears  off,  disclos- 
ing the  dark  black  colour  of  the  rock. 

It  is  very  remarkable  that  only  a  small  number  of 
implements  were  found  that  show  a  considerable 
amount  of  chipping.  Though  there  is  an  enormous 
number  of  angular  fragments,  I  think  that  hardly  one 
in  a  thousand  is  extensively  worked.  And  there  is 
another  notable  fact,  all  the  specimens,  which  show 
either  a  well-worked  incjical  face  or  careful  trimming  of 
the  edges,  invariably  show  a  nice  smooth  pollical  face. 
I  already  dwelt  on  this  peculiar  fact  in  my  description 
of  the  Native  Quarry  on  Coal  Hill  (Melton-Mowbray), 
and  I  can  only  account  for  this  in  one  way.  The  quar- 
ries were  not  working  places — they  were  quarries  pure' 
and  simple — that  is  to  say,  places  from  which  the  stone 
used  for  implements  was  obtained.  The  Aborigines 
visited  these  places  simply  to  obtain  a  supply  of  suitable 
flakes,  most  of  which  they  took  away  in  order  to  shape 
them  at  their  camping  grounds.  Had  they  made  their 
implements  at  the  quarry,  we  might  certainly  expect  a 
large  number  of  unfinished  rejects  or  broken  specimens. 


Another  fact  struck  me  also  as  very  remarkable, 
and  I  may  say  that  this  equally  applies  to  the  Coal  Hill 
Quarry.  In  my  search  for  well  worked  specimens,  I 
naturally  turned  over  and  examined  a  large  number  of 
fragments,  and  numerous  of  these  seemed  by  size, 
shape,  and  sharp  edges  conveniently  suitable  for  a  cut- 
ting implement ;  yet  they  were  apparently  rejected.  On 
the  other  hand,  specimens  which  are  well  worked  and 
trimmed  appear  to  be  much  less  suitable  than  the  re- 
jected fragments. 
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I  already  noticed,  at  the  June  meeting  of  this  Society, 
a  similar  fact  when  describing  the  nucleus  and  the  flakes 
struck  therefrom;  flakes  that  were  very  suitable  were 
disregarded,  and  at  last  one,  whidh  does  not  appear  to 
"have  more  advantages  than  the  others,  was  obtained, 
and  further  work  was  stopped.  One  can  only  wonder 
at  the  enormous  waste  of  labour,  and,  as  all  the 
lower  races  are  notoriously  lazy,  it  is  astonishing  to 
note  that  they  must  have  spent  a  vast  amount  of  their 
labour  in  vain.  It  is  very  difficult  to  give  a  satisfactory 
explanation  of  this  unquestionable  fact ;  I  can  only  sup- 
pose that  every  time  when  an  Aborigine  required  an 
implement  he  wished  it  to  be  of  a  certain  size.  He 
commenced  striking  off  flakes  till  one  of  the  desired 
size  was  obtained,  disregarding  all  the  others  tihat  fell 
off.  however  suitable  they  might  otherwise  have  been, 
because  they  did  not  have  the  size,  or  perhaps  better 
said,  the  required  weight.  It  cannot  be  fhe  shape,  be- 
cause all  Tasmanian  implements  are  true  amorpho- 
lithes — that  is  to  say,  devoid  of  all  intentional  form.  It 
can  therefore  only  be  the  size  or  the  weight  of  the  de- 
sired flake  that  came  into  consideration.  If  this  view 
be  correct,  it  would  certainly  account  in  a  satisfactory 
way  for  the  otherwise  puzzling  fact  that  numerous 
flakes  which  are  evidently  suitable  for  implements  have 
been  rejected,  while  others  less  suitable  have  been 
worked  into  implements. 


At  present  a  fairly  thick  bush  grows  all  over  the 
quarry,  and  the  traces  of  a  great  bush  fire  are  still 
visible.  These  bush  fires  had  a  remarkable  result  on 
some  of  the  fragments ;  a  large  number  are  superficially 
cracked ;  as  a  further  result,  irregular  splinters  break  off, 
and  the  originally  smooth  surface  assumes  a  rough, 
jagged  appearance.  I  have  a  most  striking  example  of 
this  action  of  the  fire  in  a  well-chipped  specimen,  from 
which  a  number  of  splinters  have  already  been  detached, 
while  others  are  ready  to  break  off  at  the  slightest  shock. 
It  is  obvious  that  if  this  specimen  had  been  exposed  for 
a  longer  time  to  the  action  of  fire  and  rain,  the  originally 
well-chipped  archaeolithe  would  have  changed  into  an 
angular  fragment,  devoid  of  any  signs  of  working,  but 
perhaps  showing  still  the  crack'-  ^^oduced  by  fire. 
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In  conclusion,  it  is  advisable  to  give  a  revised  list  o{ 
the  native  quarries  known  up  to  date  (2).    These  are — 

1.  A  quarry  on  Coal  Hill  (i),  near  Melton-Mowbray 
(Johnstone's  Quarry) — (Noetling,  The  Native  Quarry 
on  Coal  Hill,  near  Melton-Mowbray,  Tlie  Tasmanian 
Naturalist,  1907,  Vol.  I.,  No.  2,  pp.  14-19).  Chert- 
quarry. 

2.  Small*  quarry  near  the  railway  station  of  Pontville. 
Porcellanite-quarry.    (Weston's  Quarry.) 

3.  Quarry  on  Front-shelves  run,  Syndal  Estate,  near 
Ross.     Chert-quarry.     (Hutchison's  Quarry.) 

4.  Quarry  on  the  boundary  line  between  Glenleith 
and  Charles  Hope  Estates.  River  Plenty,  about  2  miles 
from  Plenty  railway  station.  Chert-quarry.  Walker's 
Quarry.)  (H.  Ling  Roth,  The  Aborigines  of  Tasmania, 
2nd  edition,  1899,  p.  149.) 

5.  Quarry  in  the  neighbourhood  of  the  Great  Lake, 
between  Split  Rock  and  the  western  shore  of  the  Great 
Lake,  according  to  the  late  Mr.  Scott.  This  place  is 
quoted  in  Jdhnson's  Geology  and  in  Ling  Roth's 
Aborigines  of  Tasmania.  Mr.  Harold  Bisdee  has  also 
mentioned  to  me  that  a  quarry  exists  near  the  Great 
Lake,  but  whether  this  is  the  same  locality  as  that  men- 
tioned by  Scott  I  am  unable  to  say. 

6.  It  is  certain  that  the  Aborigines  used  the  Breccia, 
which  occurs  in  large,  loose  boulders  on  the  beach  of 
Droughty  Point  for  their  implements,  though  there  is 
no  regular  quarry.  The  numerous  implements  picked  up 


(i)  Only  a  few  days  ago  Mr.  R.  V.  Nicholls.  of  Melton- 
Mowbray,  kindly  informed  me  that  he  had  found  another 
quarry,  about  four  miles  to  the  west  of  the  railway  station.  I 
have  just  seen  this  locality,  and  I  can  fully  confirm  Mr. 
Nicholls'  discovery.  The  quarry  is  the  largest  and  most  ex- 
tended I  have  hitherto  seen,  and  I  will  describe  it  in  a  subse- 
quent paper.  I  may  only  mention  here  that  it  is  a  chert- 
quarry,  in  which  the  treasured  kind  of  grey  chert  was  obtained. 
As  there  are  now  two  quarries  near  Melton-Mowbray,  and  as 
the  locality  where  this  quarry  is  situated  has  no  particular 
name,  I  propose  to  call  it  Nicholls'  quarry,  in  honour  of  its 
discoverer,  in  order  to  distinguish  it  from  the  quarry  on  Coal 
Hill,  which  I  now  distinguish  under  the  name  of  Johnstone's 
quarry. 

(2)  The  number  of  quarries  having  increased,  I  think  it  ad- 
visable to  distinguish  each  by  a  special  name.  Geographical 
names  not  being  always  suitable,  I  think  it  will  be  best  to  name 
the  quarry  after  its  discoverer. 
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on  Droughty  Point  are,  however,  of  tbe  same  kind  of 

rock  as  occurs  on  the  beach. 

7.  A  quarry  is  said  to  exist  on  the  road  from  Camp- 
bell Town  to  Swansea,  near  Lake  Leak.  As  I  have  not 
visited  this  place,  I  am  unable  to  say  whether  this  is 
correct  or  not. 

8.  Hunter's  Hill,  Native  Point,  on  the  South  Esk,. 
near  Perth.  The  name  implies  that  it  must  have  been 
a  favourite  resort  of  the  natives.  If  I  am  right,  Mr. 
Jofhnston  has  first  discovered  this  place,  but  it  does  not 
appear  to  have  been  a  regular  quarry. 

9.  Pipe  Clay  Lagoon,  South  Arm  (Johnston,  Geology 
of  Tasmania).  Tliough  there  is  no  doubt  as  to  the  oc- 
currence of  metamorphosed  rock,  I  do  not  think  there 
exists  a  regular  quarry. 

10.  On  the  Tamar  River  (Johnston,  Geology  of  Tas- 
mania).   Nothing  is  known  to  me  about  this  locality. 

11.  Mount  Communication,  Saltwater  River,  Tas- 
man's  Peninsula  (2).     (Clark's  Quarry.) 

Out  of  tliis  number  we  may  take  it  that  Nos.  1-5  and 
II  are  regular  quarries — that  is  to  say,  locahties  fre- 
quented by  the  Aborigines,  perhaps  for  a  long  space  of 
time,  in  order  to  obtain  suitable  fragments  of  rock  to 
be  shaped  into  implements. 

The  locality  near  Droughty  Point  is  not  a  regular 
quarry  in  the  meaning  of  those  above  mentioned;  it  is 
very  probable  that  Nos.  8,  9,  10  come  under  the  same 
heading,  though,  not  having  seen  these  localities  myself, 
I  do  not  wish  to  express  an  opinion. 

No.  7,  the  quarry  near  Lake  Leak,  will  have  to  be 
included  in  the  list  of  regular  quarries,  provided  that  the 
information  is  correct.  I  therefore  leave  it  as  doubtful 
for  the  present,  but  I  hope  that  later  on  I  shall  be  able 
to  give  more  information  about  it.  There  are  therefore 
up  to  date  (November,  1908)  seven  places  known  in  Tas- 
mania which  have  been  habitually  frequented  by  the 
Aborigines  in  order  to  obtain  the  material  for  their 
stone  implements. 

(2)  Since  the  above  was  written  I  have  been  able  to 
examine  this  quarry,  which  is  situated  in  a  very  remote  place. 
Mr.  George  Clark  kindly  showed  me  the  place,  and  I  am 
greatly  indebted  to  him  for  guiding  me.  I  will  describe  this 
quarry,  together  with  Nicholls'  quarry,  but  I  may  mention  here 
that  it  is  of  the  chert  type. 
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ADDITIONS  TO  THE  TASMANIA  MOLLUSCAN 
FAUNA.    (PL.  VI.). 

By  W.  L.  May. 

(Read  14th  September,  1908.) 


Since  th-e  publication  of  Tate  and  May's  Revised 
Census,  in  1901,  a  considerable  number  of  species  new 
to  the  Tasmanian  molluscan  fauna  have  become  known 
to  me,  and  I  think  it  is  well  to  place  the  names  on  re- 
cord. I  also  offer  observations  on  several  species,  and 
take  the  opportunity  to  describe  and  figure  what  appear 
to  be  three  species  new  to  science.  This  paper  does  not 
in  any  way  refer  to  the  larg^  mass  of  new  material  lately 
dredged  off  Cape  Pillar  by  C.  Hedley  and  myself. 

List  of  new  records,  with  habitat  and  remarks : — 

FASCINUS  TYPICUS  (Hedley).— One  juvenile  ex- 
ample taken  on  the  beach  at  Pirate  Bay,  and  identi- 
fied by  the  author,  Coll.  W.  L.  M. 

MARGIXELLA  ANGASI  (Brazier).— This  has  long 
been  known  to  local  collectors,  but  has  been  con- 
fused with  M.  simsoni  (Tate  and  May).  If  I  have 
rightly  identified  the  species,  then  M.  halli  (Prit. 
and  Gat.)  is  a  synonym. 

TEREBRA  INCOXSPICUA  (Prit.  and  GatHff).— One 
specimen.    Storm  Bay,  23  fathoms. 

CLATHURELLA  BICOLOR  (Angas).— Not  uncom- 
mon in  Frederick  Henry  Bay. 

TARANIS  EDWINI  (Brazier),  Clathurella.— One 
specimen.  Very  similar  to  T.  minuta  (T.  W.)  in 
general  appearance,  but  distinguished  by  its  punc- 
tate pullus,  which  in  minuta  is  spirally  lirate. 
Daphnella  mimica  (Sowb.)  is  a  synonym  of  the 
latter. 
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DAPHNELLA  CASSANDRA  (H^dley).— Derwent 
Estuary.    Many  specimens. 

MITROMORPHA  PALLIDULA  (Hedley),  Storm 
Bay. — Fred.  Henry  Bay.    Rare. 

NATICA  SHOREHAMI  (Prit.  and  Gatliff),  Storm 
Bay,  24  fathoms. — One  example. 

SCALA  VALIDA  (Verco).— One  living  example,  off 
Pilot  Station,  Uerwent.  Several  fragmentary,  from 
Fred.  Henry  Bay,  in  shell  sand. 

CIXGULINA  DIAPHANA  (Verco).— Three  ex- 
amples.    Various  southern  localities,  in  dredging^. 

LITORINA  PRAETERMISSA  (May).— N.  S. 

RISELLOPSIS  MUTABILIS  (May).— N.  S. 

CYCLOSTREMA  BASDOWI  (Gatliff).— One  ex- 
ample, Fred.  Henry  Bay,  which  seems  a  slight 
variety  of  this  species. 

SCISSIJRELLA  ROSEA  (Hedley).— Fred.  Henry 
Ray.    Several  examples.  * 

SCISSURELLA  ORNATA  (May)— X.  S. 

GADINEA  AXGASI  (Dall).— East  and  Xorth  Coasts. 
Rare. 

GARI  KEXYOXIAXA  (Prit.  and  Gatliff),  Tellina.— 
Two  valves,  on  beach  at  Adventure  Bay.  Coll.  W. 
L.  M. 

CIRCE  AXGASI  (Smith).— Several  valves.  Storm 
Bay,  24  fathoms. 

CUXA  COXCEXTRICA  (Hedley).— Storm  Bay,  24 
fathoms.     One  va'.ve. 

COXDYLOCARDIA  PROJECTA  (Hedley).— Fred, 
Henry  Bay.    C>nc  valve. 

COXDYLOCARDIA  CRASSICOSTA  (Bernard),  Fig. 
6. — This  species  was  described  from  Xew  Zealand, 
and  is  an  interesting  addition  to  our  list.  Under 
the  behef  that  it  was  new,  a  figure  was  pre[ared  by 
Miss  West,  which  is  here  in.^erted  for  the  benefit  of 
Australian  students.  A  few  specimen?  taken  ia 
Frederick  Henry  Bay. 
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PHILIPPIELLA  RUBRA  (Hedley).— Many  localities, 
in  the  south. 

MYTILUS  CANALICULUS  (Martyn),  Universal  Con^ 
chologist,  1784,  PI.  78.  Latus  (Chem),  non 
Lamarck.  Tasmanicus,  Tenison-Woods.  This 
novel  synonymy  is  the  result  of  a  careful  exami- 
nation of  our  larger  Mytilus,  showing  that  the 
very  large  form  named  Tasmanicus,  by  Woods,, 
is  not  conspecific  with  M.  planulatus  (Lamarck), 
but  is  identical  with  the  Xew  Zealand  species 
M.  canaliculus,  which  is  distinguished — besides 
some  difference  in  outline — by  strong  teeth  in  the 
hinge  at  the  apex  of  the  shell,  and  wliich  are 
quite  wanting  in  M.  planulatus.  The  habitat  is 
peculiar,  it  being  ^learly  always  found  in  deep  water, 
and  is  occasionally  obtained  by  scallop  dredgers  in. 
the  Derwent.  I  once  saw  two  sixiciniens  attached 
to  a  tidal  rock,  Fred.  Henry  Bay,  and  also  possess 
a  fine  example  taken  on  the  beach  at  Marion  Bay, 
East  Coast. 

AURICULA  DYERIAXA  (Tenison-Woods).— I  now 
possess  one  of  the  type  lot  of  the  above  species. 
In  Tate  and  May  it  is  made  a  synonym  of  Cassidula 
zonata  (H.  and  A.  Adams),  but  from  a  study  of  C. 
Hedlev's  figure  of  that  species,  in  P.  L.  Soc,  New 
South' Wales,  1905.  p.  537,  Pl.  XXXIIL,  Fig.  30, 
and  also  from  Port  Jackson  specimens  I  now  have, 
I  find  they  are  quite  distinct.  I  also  find  that 
A.  dyeriana  is  an  absolute  synonym  of  Cassidula 
nucleus  (Mart).  As  this  is  a  tropical  species,  it  is 
very  unlikely  to  occur  here,  and  Mr.  Dyer  told  me 
that  after  taking  the  type  lot  he  could  never  find  it 
again,  although  he  searched  very  carefully.  I 
therefore  consider  it  to  have  been  an  accidental  in- 
troduction, and  that  the  name  should  be  expunged 
from  our  list. — Sandford,  July,  1908. 

In  the  Records  of  Australian  Museum,  Vol.  IV.,  No. 
7,  2Sth  August,  1902,  H.  L.  Kesteven  erected  a  new 
genus,  Risellopsis,  for  Hutton's  Fossarina  varia.  I  now 
descril^e  a  second  species,  which  is  quite  distinct  from 
Hutton's,  whilst  still  fulfilling  the  conditions  necessary 
to  place  it  in  the  genus. 
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RISELLOPSIS  MUTABILIS  (May),  Figs,  i  and  2.— 
Shell  depressed  of  three  whorls,  rapidly  increasing, 
umbilicate;  apertur-e  large,  descending  in  front, 
angular  above;  suture  somewhat  canaliculate.  Two 
prominent  keels  divide  the  shell  into  a  superior,  a 
peripheral,  and  basal  area.  Th-e  lower  keel  is  con- 
siderably the  stronger.  There  is  a  low  ridge  on 
the  base  of  the  shell,  and  beyond  it  a  small,  sharp 
keel,  exactly  defining  the  umbilical  area,  which 
latter  is  whitish,  whilst  the  rest  of  the  shell  is  a  dull 
purplish  black.  Lip  sharp  and  simple,  somewhat 
angled  by  the  persistence  of  the  periplieral  keels, 
which,  however,  have  become  nearly  obsolete. 
Columella  arched,  and  slightly  expanded  over  the 
umbilicus,  which  is  ample  and  perspective.  Shell 
almost  smooth  (often  corroded),  but  very  finely 
striated  by  lines  of  growth.  Height,  2j4  ;  greatest 
diameter,  33^  mill.  Habitat. — Most  of  my  speci- 
mens, including  the  type,  are  from  Fred.  Henry 
Bay,  Tasmania.  It  occurs  in  Victoria  also  (C. 
(;abriel,  F.  H.'  Baker). 

Individuals  may  vary,  by  the  keel5 — especially  the 
upper  on-e — becoming  almost  obsolete,  giving  the 
whorls  a  more  rounded  appearance.  One  example  is 
highly  turretted,  giving  it  a  trochiform  appearance. 
Another  has  the  last  whorl  partly  detached.  The  colour 
may  also  become  reddish,  mottled  with  white,  or  there 
may  be  yellowish  patches  on  a  black  ground*.  From  the 
New  Zealand  species  (R.  varia),  it  differs  in  being  less 
round  and  without  tlie  keels  on  the  base  and  upper  part 
of  the  whorl,  and  in  wanting  the  coarse  striation.  Type 
to  be  placed  in  the  Tasmanian  Museum,  Figs,  i  and  2. 

The  following  note  on  the  Genus  Litorina  was  com- 
municated by  my  friend,  Charles  Hedley,  of  the  Austra- 
lian Museum,  Sydney,  whom  I  also  have  to  thank  for 
kind  assistance  in  the  preparation  of  this  paper. 

"LITORINA  (Menke),  1828,  non  Littorina  Ferussac 
1822),  nomen  nudum.  Ferussac  (Tabl.  Syst.  des 
Anim.  Moll.,  1822,  p.  xxxiv.),  casually  wrote  Litto- 


NOTE. — This  species  was  wrongly  figured  in  Tate  and 
May's  Census,  PI.  xxiii.,  fig.  9,  as  Fossarina  Funiculata  Teni- 
son-Woods. 
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rina  among  a  long  list  of  genera  without  giving  a 
type  definition  or  other  means  of  identification;  his 
name  must  therefore  he  discarded  as  a  nomen 
nudum.  Then  Menke  (Syn.  Meth.  Moll.,  1828)  in- 
troduced Litorina  with  a  classified  Hst  of  species, 
fheir  synonyms,  and  references  to  literature.  It  is 
on  Menke's  work  that  the  genus  is  based.  I  have 
not  access  to  his  first  edition,  but  in  the  second 
edition  (1830)  the  genus  is  given  on  p.  44." 

LITORINA  PRAETERMISSA  (May),  N.  S.,  Fig.  3. 
— Shell  globos-ely  turbinate,  umbilicate;  whorls,  six 
rounded,  rapidly  increasing,  the  last  very  large ; 
mouth  pyriform,  columella  arched,  flattened,  and 
expanded  over  a  narrow  but  deep  umbilicus,  which 
is  frequ-ently  covered,  and  so  not  a  constant  feature. 
The  interior  varies  from  light  to  dark  purplish- 
brown  ;  umbilical  area  white.  Operculum  sub-spiral. 
Within  the  anterior  end  of  the  columella  is  a  pale 
band,  margined  by  narrow  dark  lines.  The  whole 
shell  is  girt  with  fine  spiral  impressed  lines — about 
12  on  the  penultimate — and  strongly  and  frequently 
very  coarsely  ridged  by  lines  of  growth.  Ground 
colour  greenish  white;  the  purplish-brown  colour 
pattern  varies  considerably  in  different  examples, 
but  usually  consists  of  undulating  and  zigzag  bands 
more  or  less  broken  up.  The  apical  whorls  are 
brown — lighter  towards  the  top.  Very  variable  in 
size.  Dimensions  of  the  type: — Length,  15; 
breadth,  11  mill.  Figure  3.  It  differs  from  L. 
Mauritiana  (Lamarck)  chiefly  in  the  globose  form 
and  colour  markings,  which  seem  very  constant, 
but  is  connected  by  the  impressed  spirals  and  light 
band  in  the  mouth.  It  was  listed  by  Tenison-Woods 
in  his  census  as  L.  undulata  (Gray),  and  perhaps 
comes  nearest  to  L.  cincta  (Quoy  and  Gaim.),  from 
New  Zealand.  Habitat. — Widely  distributed,  and 
in  the  same  positions  as  L.  mauritiana,  but  not  so 
universally  present  as  that  species.  Type  to  be 
placed  in  the  Tasmanian  Museum, 

SCISSURELLA  ORNATA  (May),  N.  S.,  Figs.  4  and  5. 

— Shell  minute,  obliquely  discoidal,  strongly  ribbed 

'    and  spiralled ;  whorls  rounded,  but  somewhat  angled 

byt/liecanal;  mouth  large, roundish, oval,  and  a  small 
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but  deep  umbilicus.  The  canal  forms  a  deep  furrow, 
bordered  by  sbarp,  raised  edges,  the  whole  raised 
on  a  distinct  ridge,  which  surrounds  the  shell  about 
midway  between  the  suture  and  the  periphery;  on 
the  lower  side  there  is  a  smooth,  depressed  area. 
The  strong  sharp  ribs  begin  below  this  area,  and 
continue  round  the  whorl  to  enter  the  umbilicus. 
Above  the  furrow  raised  curved  ribs  roughly  corre- 
spond to  those  below;  they  continue  uninterrupted 
from  the  central  ridge  to  the  suture.  Tlie  spaces 
between  these  ribs  are  cancellated  by  six  to  eight 
spiral  keels,  much  smaller  than  the  ribs,  and  not 
passing  over  them.  These  spirals  continue  between 
the  lower  ribs,  passing  over  the  upper  part  of  them, 
there  giving  them  a  crested  appearance.  All  these 
spirals  are  irregularly  spaced.  The  apex  of  ij^ 
turns  is  squared  by  a  beaded  ridge,  and  is  sunken 
below  the  level  of  the  adult  whorls.  The  mouth  is 
well  defined  by  a  continuous  narrow  margin :  the 
slit  is  open,  deep,  and  of  moderate  v^^idth.  Whorls 
two,  exclusive  of  the  apex.  Colour,  yellowish  white. 
Greatest  diameter,  lyi  ;  least,  ij4  ;  height,  i  mill. 
Habitat: — Frederick  Henry  Bay;  a  few  specimens 
in  kelp  roots.  It  has  a  superficial  resemblance  to 
Schismope  beddomei  (Petterd),  but  the  ribs  are 
more  numerous  and  continuous,  and  with  strong 
spirals,  and  it  is  a  larger  shell,  and  a  true  Scissu- 
rella.  Scissurella  coronata  (Watson),  Challenger 
report,  page  1 14,  seems  a  near  ally.  Figs.  4  and  5. 
Type  in  Tasmanian  Museum. 
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THE  ABORIGINAL  DESIGNATIONS  FOR 
STONE  IMPLEMENTS. 

By  Fritz  Noetling,  M.A.,  Ph.D.,  etc. 

(Read  October  12th,  1908.) 


Quite  in  the  commencement  of  my  studies  of  the 
stone  implements  manufactured  by  the  Tasmanian 
Aborigines,  I  noticed  that  the  Southern  tribes  had  a 
special  word  for  that  particular  rock  which  is  generally^ 
though  wrongly,  called  "  Black  Flint/*.  Considering  the 
popular,  though  wrong,  use  of  the  word  "  Flint,"  by 
Which  the  word  originally  applied  to  the  rock  from 
which  a  stone  implement  is  made  is  used  to  designate  the 
implement  made  therefrom,  the  question  naturally  arose 
whether  this  particular  native  word  meant  the  imple- 
ment or  the  substance  (rock)  from  which  it  was  made. 
At  th-e  first  glance  this  seems  immaterial  and  liair-split- 
ting;  but  on  closer  examination  it  will  be  seen  that  the 
question  is  a  most  important  one.  If  this  particular 
word  is  only  used  to  describe  a  special  implement,  it 
would  conclusively  prove  that  th-e  Aborigines  inten- 
tionally manufactured  implements  of  a  certain  shape, 
which  they  distinguished  by  a  special  name  from  all  the 
others.  If,  on  the  other  hand,  this  word  repre- 
sented the  designation  of  a  particular  kind  of  rock  only, 
the  above  inference  cannot  hold  good,  and  the  conclu- 
sions derived  from  the  morphological  study  of  the 
implements — namely,  that  they  are  devoid  of  all  inten- 
tional shape — is  fully  confirmed. 

The  vocabulary  of  Aboriginal  words  is,  unfortu- 
nately, very  limited.     Calder  (i),  whose  compilation  is 


(I)  Language  and  Dialects  spoken  by  the  Aborigines  of  Tas- 
mania.    Parliamentary  Papers,  1901.     No.  69. 
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probably  the  most  comprehensive,  does  not  enumerate 
more  ttian  1135  words,  some  of  which  are  unquestionably- 
adopted  (2).  It  is  more  than  probable  to  assume  that, 
however  limited  the  vocabulary  of  Aborigines  may  have 
been,  a  fair  number  of  words  have  not  been  handed  over 
to  us.  However  that  may  be,  a  combination  of  the 
results  of  mineralogical  and  morphological  studies,  to- 
gether with  a  careful  examination  of  the  vocabulary,  has 
led  to  some  very  interesting  results. 

In  the  first  instance,  however  incomplete  the  vocabu- 
lary may  be,  it  is  certain  that  the  Tasmanian  language 
had  no  special  word  for  some  of  the  most  important 
implements  in  the  economic  life  of  the  human  race. 
These  implements  are: — 

1.  Knife. 

2.  Axe  or  Hatdhet. 

3.  Saw. 

To  which  we  may  add 

4.  Bow. 

5.  Arrow. 

6.  Spear  or  Lance  Head. 

It  may  be  taken  as  granted  that  the  Tasmanian  language 
had  no  distinguishing  words  for  the  abov-e-mentioned 
six  implements.  Consequently  it  is  certain  that  the  civi- 
lisation of  the  Tasmanian  Aborigines  did  not  know  these 
implements,  because,  if  it  had,  there  would  have  cer- 
tfiinly  been  words  to  designate  them,  and  if  sudh-  words 
had  existed  we  would  find  them  in  the  vocabulary, 
because  it  is  improbable  to  assume  that  those  who  com- 
piled the  vocabulary  of  the  Aborigines  could  have  over- 
looked the  words  for  these  all-important  implements 
had  they  existed  and  been  used  by  iSh'e  Aborigines. 

Scott,  who  was  probably  the  first  who  made  a  study 
of  the  Tasmanian  Archaeolithes,  designates  them  as  fol- 
lows (3):— 

Flint  or  a  knife  =  teroona,  trawootta. 

(2)  For  instance  it  is  obvious  that  the  Tasmanian  word 
•*  back  alow "  or  "  bacala  *'  for  bullock  is  derived  from  the 
English,  considering  that  no  cattle  existed  in  Tasmania  previous 
to  the  arrival  of  the  Europeans. 

(3)  Letter  on  the  Stone  Implements  of  the  Tasmanian 
Aborigines.  Papers  and  Proceedings,  Royal  Society  of  Tasmania, 
for  1873-1874,  page  24. 
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Plain  and  simple  as  this  appears,  it  is  by  no 
means  so.  In  what  sense  is  the  word  "  flint "  used  ? 
Does  it  mean  to  express  the  mineral  flint,  or  does  it 
mean  an  object  made  from  flint?  I  think  that  the  latter 
view  is  the  correct  one,  because  Scott  adds,  "  or  a 
knife." 

We  may  therefore  conclude  that  any  cutting  imple- 
ment manufactured  by  the  Aborigines  was  called 
•    teroona  or  trawootta. 

At  the  first  glance  it  might  appear  that  these  are  two 
absolutely  different  words,  but  I  shall  be  able  to  prove 
t^hat  they  are  practically  the  same. 

If  we  look  up  Milligan's  vocabulary  of  the  Tas- 
manian  language,  we  find  under  the  heading  of  flint  the 
following  words: — 

Tribes  about  Mt.  Royal,  Bruni  Island,  Recherche 
Bay,  and  the  South  of  Tasmania — North-West  and 
Western  Tribes. 

Mungara  (Flint). 
Mora  trona  (Flint),  black. 
Tribes  from  Oyster  Bay  to  Pittwater — 
Trowutta  (Flint). 

It  is  obvious  tlhat  the  words  trawootta  (Scott)  and 
trowutta  (Milligan)  ar-e  identical.  We  have,  therefore, 
the  following  words  to  designate  the  Tasmanian  stone 
implements : — 

1.  Trowutta. 

2.  Teroona. 

3.  Mungara. 

4.  Mora  trona  (black  flint). 

It  is  evident  that  the  word  "  trona  "  is  exactly  the 
same  as  "  teroona,"  and,  if  we  write  the  word  trowutta 
like  this — 

trowa-tta 

we  see  that  we  have  apparently  the  same  root,  because 
it  can  be  taken  as  certain  that  the  words 

Teroona, 

Trona, 

Trowa, 
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are  tfhe  same.  The  different  spelling  may  be  due  to 
dialects  or  other  r-easons,  but  the  main  fact  that  they 
are  identical  remains. 

"  Black  "  flint  is  designated  as  "  mora  trona,"  and,  of 
course,  if  "  mora  "  would  mean  "  black,"  the  interpreta- 
tion would  be  quite  simple.  But  this  does  not  seem 
quite  certain. 

Milligan  states  that  the  eastern  tribes  used  the  word 
"  mawback ''  or  '*  mawbanna,"  the  soufhern  tribes  the' 
word  "  loaparte  "  for  black,  and,  though  tiiere  is  perhaps 
a  certain  likeness  between  "  mora  "  and  "  mawbanna,"  I 
would  not  consider  this  as  an  established  fact.  How- 
ever that  may  be,  we  have  therefore  a — 

1.  Trona  (teroona),  * 

2.  Mora  trona, 

3.  Trona-tta  (trowutta). 

If  my  interpretation  be  correct,  the  rock  or  the 
mineral  from  which  the  implements  are  manufactured 
was  called 

Trona  (  =  teroona  =  trowa), 

and  a  special  kind  of  tiliis  rock,  the  fine-grained,  dark 
blue,  or  black  variety,  was  called  ''  mora  trona." 

The  implements  manufactured  from  this  "  trona " 
were  called 

trona-tta  =  trowa-tta,  and,  if  my  interpretation  is 
correct,  the  suffix  "  tta  "  or  "  ta  "  means  "  made  from  " 
or  *'  manufactured  from." 

There  still  remains  the  word 
Mungara, 

as  used  by  the  Southern  tribes.  For  the  present  I  am 
unable  to  offer  an  explanation  for  this  word,  which,  for 
all  we  know,  may  be  only  a  corrupted  mora  trona. 

So  far  everything  seems  plain  enough,  but  Ling 
R'oth  publis/hes  a  vocabulary  compiled  by  th<e  Rev. 
Norman,  in  which  neither  the  word  "  flint "  nor  "  knife  " 
is  mentioned.  But  under  the  heading  "  stone  "  the  fol- 
lowing words  are  enumerated : — 

1.  Teewartear. 

2.  Lamar. 

3.  Peurar. 

4.  Noeenar. 
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It  is  a  peculiarity  of  this  vocabulary  that  almost  all 
the  words  end  either  "  er "  or  "  ar,"  and  that,  though 
the  si>elling  is  very  curious,  the  first  word  is  no  other 
than  the  word  "  trowutta,"  of  Scott  and  Milligan.  We 
have  therefore  the  well-known  word  for  stone  imple- 
ment ;  but,  besides  this,  three  new  words,  of  wQiich  it  is 
impossible  to  say  whether  they  may  mean  different 
types  of  implements  or  different  varieties  of  rocks. 

Now,  if  we  refer  to  Ling  Roth's  second  vocabulary, 
Appendix  B,  we  find  under  the  heading  "  a  stone  "  the 
following  words : — 

I.  Loine  (Dove,  Jorgen-Jorgensen,  and  Brain). 
2k  Lenn-parena  (Gaimard). 

3.  Peoora  (Scott). 

4.  Nannee  (Dove,  Jorgen-Jorgensen,  and  Brain). 

5.  Nami  (M'Geary). 

6.  Loine  (Peron). 

7.  Lennicarpeny     (Dove,     Jorgen-Jorgensen,     and 

Brain). 

8.  Longa  (dO). 

That  is  to  say,  quite  a  number  of  words,  among 
which  we  .can  only  identify  '*  peoora "  with  Norman's 
"  peurar.*'  As  it  is,  however,  certain  that  "  loine  "  and 
"  loine,'*  as  well  as  "  nami  "  and  "  nannee,"  and  *'  lenn- 
parena  "  and  "  lenni-carpeny  "  are  identical,  the  above 
list  is  reduced  to  four  new  words,  and  we  would  there- 
fore have,  including  Normans  three  new  words,  seven 
words  for  "  a  "  stone. 

A  reference  to  Milligan's  vocabulary  proves,  how- 
ever, that  this  list  is  less  formidable  than  it  appears. 
Under  the  heading  "  stone "  he  gives  the  following 
words : — 

Tribes  about  Mount  Royal,  Bruni  Island,  Recherdie 
Bay,  and  the  South  of  Tasmania — North-West  and 
Western  Tribes. 

Loinah,  Louna,  or  Loine,  Noanyale. 

Tribes  from  Oyster  Bay  to  Pittwater, 
Loantennina. 
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This  proves  that  the  words 

Loinah,  loine,  loine,  louna,  longa, 

and  probably  also  larnar,  are  identical,  and  simply  meant 
a  stone  of  any  kind  in  the  dialect  of  the  Southern  tribes. 

Further,  it  may  be  taken  as  pretty  certain  that  the 
words 

Loan-tennina, 
Lenn-parenna, 
Leni-carpeny, 

are  identical,  and  that  these  words  meant  "  a  stone  "  in 
the  dialect  of  the  Eastern  tribes.  The  relationship  be- 
tween this  word  and  the  word  "loina"  is  unquestion- 
able, inasmuch  as  "  loan,"  "  lenn,"  "  leni  "  represent 
probably  the  same  word.  Could  we  prove  that  in  l!he 
dialect  of  the  North- West  and  Western  tribes  the  "  1 " 
is  turned  into  "  n,"  the  word  "  noanyale  "  would  more 
correctly  spell  "  loanyale,"  and  therefore  contain  the 
same  root,  "  loan  "  or  "  loina,"  as  the  other  words. 

We  have  therefore  ten  words,  viz. : — 

1.  Loine. 

2.  Loin6. 

3.  Loinah.    . 

4.  Louna. 

5.  Longa. 

6.  Larnar. 

7.  Loan-tennina. 

8.  Lenn-parenna. 

9.  Leni-carpeny. 

10.  Loan  (noan)-yale. 

There  can  be  no  doubt  that  the  first  six  words  are 
identical,  and  simply  mean  a  stone  (of  any  kind).  It  is 
difficult  to  say  whether  the  last  four  words  have  the 
same  general  meaning  as  "  loinah."  To  me  it  seems 
more  probable  that  they  represent  certain  kinds  of  rocks. 
We  know  that  the  Aborigines  called  freestone  "  ponin- 
galee."  The  iron  glance  from  which  they  made  the  red 
ochre  was  called  "  latta-winne,"  and  the  red  ochre  was 
"  lalla-winne."  These  composite  words  seem  to  prove 
that  the  four  words  above-mentioned  represent  certain 
kinds  of  rocks,  and  this  view  is  generally  strengthened 
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by  the  fact  that  in  the  word  for  freestone  the  last  word, 
"  galee,"  is  tihe  same  as  that  in  l(n)oaTi-yale.  The  most 
conspicuous  rock  of  Tasmania,  even  more  so  than  the 
freestone,  is  the  Diabas,  and,  if  there  existed  a  word  for 
freestone,  it  is  more  than  probable  that  there  was  also 
a  word  for  Diabas,  and  that  one  of  these  four  words 
stands  for  Diabas.  Next  to  the  Diabas  comes  the  mud- 
stone,  and  for  the  East-ern  tribes  the  granite.  If  free- 
stone was  "  ponin-galee,"  is  it  too  raslh  to  assume  that 
the  closely-connected  mudstone  was  *'  l(n)oan-galee 
(yale) "  ?  The  other  words  stand  either  for  Diabas  or 
for  Diabas  and  granite. 

There  remain,  therefore,  three  words — 

1.  Peurar=peoora, 

2.  Nannee  =  nami, 

3.  Noeena(r). 

If  we  consider  the  very  different  spelling  of  Nor- 
man's words,  I  only  need  to  refer  to  a  comparison  of 
the  words  teewartear  (Norman)  and  trawutta  (Milligan 
and  others).  It  is  not  very  improbable  that  the  word 
"  noeena(r)''  really  means  "  loina,"  and,  if  we  further 
consider  w^hat  has  above  been  said  about  the  change  of 
the  letter  "  1 "  into  an  "  n,"  the  words  "  nannee  "  and 
"  nami  "  originally  spelt  "  lannee  "  and  "  lami."  These 
last  two  words  have  therefore  most  probably  to  be  in- 
cluded under  the  above  list,  meaning  nothing  else  but 
"  a  stone." 

We  have  therefore  arrived  at  a  probable  very  accu- 
rate view  as  to  the  meaning  of  all  these  words  except 
the  word 

Peurar=peoora. 

Mr.  Ritz  has  kindly  told  me  that  in  his  opinion  this 
word  should  represent  something  spherical.  In  many 
languages,  as  Mr.  Ritz  tells  me,  the  "  bll"  or  "  pll" 
means  something  round  or  spherical  (i).  There  is  no 
doubt  that  the  word  "  peura "  can  be  pronounced  in 
such  a  way  as  to  closely  resemble  the  primitive  root, 
and  I  think  that  Mr.  Ritz's  suggestion  is  probably  cor- 
rect. We  can  practically  divide  the  whole  group  of  Tas- 
manian  implements  into  two  classes — the  chipped  tron- 
attas    and    the    spherical   pebbles — represented    by   the 

(i)  For  instance  the  word  "ball." 
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sacred  stones.  It  is  not  only  probable,  but  pretty  cer- 
tain, that  the  water-worn,  rpunded-off  pebbles,  which 
were  turned  into  sacred  stones,  were  distinguished  by  a 
different  word  from  the  ordinary  tronatta,  and  Mr. 
Ritz*s  hypothesis  cpmes  probably  very  near  the  truth. 

The  result  of  these  somewhat  kngthy  considerations 
may  be  condensed  as  follows : — 

The  words 

1.  Loine,    loine,    loinah,    louna,    longa,    larnar, 

noeenar  mean  a  stone  (of  any  kind). 

2.  Loan-tennina,       lenn-parenna,       leni-carpeny, 

noan-yale   probably  represent  special   kinds 
of  rocks,  such  as  granite  or  Diabas. 

3.  Peurar,  peora  probably  means  a  pebble,  per- 

haps a  sacred  stone. 

4.  Trona,  teroona  is  the  word  for  the  rock  from 

which  an  implement  is  made. 

5.  Mora  trona  means  a  peculiar  variety  of  trona, 

distinguished  by  a  bluis5i  black  colour  and  a 
fine  conchoidal  fracture. 

6.  Tronatta,   trowutta,    trawootta,   teewartear   is 

the  name    for    the    implements  which    were 
manufactured  from  trona  or  mora  trona. 

7.  Mungara,   meaning    unknown;    perhaps   cor- 

rupted from  mora  trona. 

The  main  and  most  important  result  of  this  investi- 
gation is  the  establishment  of  the  fact  that  the  Tas- 
manian  language  knew  perfhaps  two,  but  most  probably 
only  one,  word  for  the  implements  which  were  produced 
by  working  certain  classes  of  siliceous  rocks. 

I  particularly  wish  to  point  out  that  the  fact  is  fully 
corroborated  by  the  results  of  the  morphological  exami- 
nation of  the  tronattas.  These  examinations  proved 
that  the  tronatta  is  a  kind  of  universal  implement  whidh 
was  indiscriminately  used  for  chopping,  cutting,  scrap- 
ing, boring,  and  hammering.  The  Aborigines  did  not 
manufacture  an  implement  which,  for  instance,  solely 
and  exclusively  served  the  purposes  of  a  knife,  or  a 
chopper,  or  a  scraper.  Any  suitable  fragment  of  rock 
could  be  used  for  any  of  these  actions  above-mentioned, 
and  we  must  take  it  as  granted  that  the  Aborigines 
never  manufactured  special  implements  to  serve  special 
purposes  only. 
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ON  DR.  NOETLING'S  CONCLUSIONS  RESPECT- 
ING THE  ABORIGINAL  'DESIGNATIONS 
FOR  STONE  IMPLEMENTS. 

By  Hermann  B.  Ritz,  M.A. 

(Read  October  12th,  1908.) 


Dr.  Noetling's  conclusions  are  that — 

(a)  There  were  two  classes  of  stone  utensils — one- 
consisting  of  round,  water-worn  stones,  called 
pe-ura,  and  used  for  religious  ceremonies;  the 
other  of  dhipped,  sharpened  stones,  called  by 
various  names,  and  used  for  cutting ; 

(b)  The  Aborigines  had  perhaps  two  words,  but 
probably  only  one,  for  siliceous  implements ; 

(c)  The  Aborigines  did  not  manufacture  special 
implements  for  special  purposes. 

The  arguments  he  adduces  from  the  aboriginal 
vocabulary  are  so  cogent  that  his  conclusions  are  almost 
inevitable.  It  seems  to  me  that  only  some  of  the  details 
are  arguable,  and  I  shall  confine  myself  to  these. 

When  we  investigate  the  language  of  the  Aborigines 
we  meet  at  the  outset  with  serious  difficulties.  In  the 
first  place,  the  records  are  very  meagre,  and  then,  even 
these  were  made  by  men  who  had  no  special  training  in 
philology.  Still,  a  careful  collation  of  the  vocabularies 
will  enable  us  to  arrive  at  a  greater  amount  of  positive 
knowledge  than  would  at  first  be  suspected. 

Subject  to  correction,  I  would  conclude  from  my  in- 
vestigation that — 

(a)  The  number  of  words  in  the  aboriginal 
vocabulary  is  very  small — much  smaller  than 
the  lists  drawn  up  by  Calder,  Milligan,  Ling 
Roth,  and  others  would  lead  one  to  expect ; 
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(b)  Matiy  words,  apparently  different,  are  really 
identical ; 

(c)  The  apparent  differences  are  due  to  a  faculty 
the  Tasmanians  seem  to  have  had,  in  common 
with  the  South  Sea  Islanders — namely,  that  of 
interchanging  tSie  members  of  certain  sound 
groups,  for  instance,  the  liquids  "  1,"  "  m,"  "  n,*' 
"  r ;"  and,  again,  the  dentals  "  t "  and  "  n  "  and 

(d)  The  vowels  seem  to  have  been  particularly  sub- 
ject to  variation.  Of  course,  this  phenomenon 
is,  like  the  one  just  mentioned,  also  found  in 
the  Indo-European  languages. 

These  points  are  illustrated  by  the  evidence  adduced 
by  Dr.  Noetling,  and  we  may  now  proceed  to  the  discus- 
sion of  his  paper. 

He  states  that  the  aboriginal  vocabulary  contains 
no  word  for  knife,  axe,  saw,  bow,  arrow,  spear-head. 
I  could  not  find  any  of  these  myself,  for  the  word  for 
spear-point — poyeena,  poyeenta — ^bears  a  remarkable 
likeness  to  the  English  "  point  " — ^perhaps,  in  the  former 
case  especially,  assimilated  to  "  pe-na,"  an  aboriginal 
word,  to  which  we  shall  refer  again. 

Still,  there  are  words  for  **  gun  "  or  "  musket  " — 
*'  le  rina,"  "  le  langta,"  "  pawleena  "  (pawl-lina) ;  but 
these,  when  dissected,  mean  simply  "  swift  weapon," 
**  long  or  far-reaching  weapon,"  **  round  or  powerful 
weapon."  Indeed,  it  is  tSiese  very  words  that  gave  me 
what  I  think  is  the  clue  that  will  enable  us  to  find  a 
way  out  of  the  apparent  confusion  of  the  aboriginal 
vocabulary. 

Next,  Dr.  Noetling  discusses  the  word  "  trowatta," 
which  denotes  a  chipped  implement.  It  consists  of  two 
parts — "  tro  "  and  "  atta."  He  offers  the  conjecture  that 
"  tta  "  is  analogous  to  the  **  t  "  in  ama-t-us  (Lat.),  ly-t-os 
(Gr.),  gelieb-t  (Ger.),  love-d  (Eng.),  and  denotes  some- 
thing finished  or  made.  The  abruptly-ending  sound  of 
**  t "  would  seem  to  support  this  view. 

On  the  other  hand,  when  we  examine  the  vocabu- 
lary, we  find  the  '*  t "  or  "  n  "  (with  the  Oceanic  epi- 
tJhetic  vowel,  in  practically  all  the  nouns.    For  instance, 
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we  have  liem-e-na  and  lim-ete  (abscess),  lie-ta  and  ne-na 
(sharp),  like  a  knife ;  thus,  "  atta  "  may  be  a  mere  noun- 
suffix,  though  even  then  it  might  indicate  a  state  of  com- 
pletion. 

This  leaves  "  tro  "  to  account  for.  Dr.  Noetling  con- 
jectures it  to  mean  rock  or  stone. 

I  agree  with  this,  but  would  go  further  back — ^viz., 
to  '*  hard,"  as  we  have  "  tera-na,"  "  teri-na "  for  bone, 
"  tra-mu-ta "  a  pebbk,  rolled  quartz,  where  "  mu  "  is 
perhaps  round,  as  in  "  ma-bea,"  to  turn  round  (with 
verbal  suffix  "  bea  ").  "  Teru-na,"  a  cutting  flint,  and 
"  tro-na/'  flint,  seem  to  be  forms  of  the  same  word. 
Thus  "  trow-atta  "  would  mean  a  hard  thing  finished  (by- 
chipping). 

In  **  mora  trona  "  (black  flint)  we  have  "  mora,"  not 
black,  but  heavy ;  thus,  the  heavy,  hard  thing. 

"  Mungara  "  presents  some  difficulties.  It  mig^ht  be 
a  compound  of  **  muna  "  and  "  ga-ra."  Now,  "  muna  " 
means  wood,  fog,  therefore,  perhaps,  dense,  solid,  and 
is  very  near  to  **  mura  "  (heavy).  "  Ga-ra  "  may  have 
affinity  with  the  second  part  of  "  ponin  gale  "  (freestone), 
"  noan  yale  "  (mudstone),  where  "  ponin  "  may  be  con- 
nected with  "pona,"  white  (cloud),  while  we  find 
"  noan  "  to  be  the  western  equivalent  of  "  loina  "  (stone), 
or,  rather,  sharp  instrument.  "  Gale  "  or  "  yale  "  may  be 
connected  with  "  ya-na  "  (teeth),  the  natural  knives. 

We  mentioned  the  cognates  "  li-e-ta  "  and  "  ne-na  " 
as  meaning  "  sharp  cutting."  The  significant  part  is  "  li  " 
or  **  ne."  This  we  find  again  in  the  following  words  for 
"stone,"  mentioned  by  Dr.  Noetling: — "  Loi-ne," 
"  le-nni,"  "  na-nni,"  "  noan  gale,"  and  we  may 
strengthen  the  conjecture  of  the  identity  of  "  li "  and 
"  ni  "  by  some  analogous  cases.  We  find  the  following 
words  for  "  woman  "—"  Iowa,"  "  loa-le,"  "  noa-lia," 
"nowa-lia;"  for  "bird,"  "  lae-re-ne,"  "  nia-rana,"  "nie- 
ri-na ;"  for  "  swift,"  "  lung-a-na,"  "  mung-a-na  "  (to  fly 
like  a  bird) ;  "  lang-a-na,"  "  lag-a-na,"  "  dog-na  (foot) ; 
"  nung-a-na  "  (boat),  for  "  running  thing ;"  "  lug-a-na  '^ 
(river  water) ;  "  nug-e-tena  (rain,  with  double  suffix  to 
indicate  multitude  of  drops)  ;  "  nug-a-ra  "  (drink). 
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We  find  "  li  "  or  "  ni  "  also  in  the  form  '*  ri.  We  have 
"  H-e-na,"  "  le-na,"  "  re-na  "  (kangaroo) ;  "  re-na  "  (water 
rat)  ;  "  re-ne  "  (to  run) ;  "  H-a  "  (water) ;  *'  li  "  (weapon). 

All  these  meanings  are  comprised  in  swift  or  speedy. 
An  edged  stone  will  be  speedier  in  its  work  as  a  tool 
than  a  blunt  one,  and  the  characteristic  of  a  living 
animal,  a  running  stream,  a  boat,  a  foot,  a  bird,  is 
motion. 

I  agree  with  Dr.  Noetling  that  "  loan-tennina,'* 
"  lenni-parenna,"  and  "  leni-carpeny  "  are  words  of  the 
same  meaning.  Analysing  them,  we  find  the  first  parts, 
"  loan,"  "  lenni,"  and  "  leni,"  meaning  **  stone  suitable 
for  sharpening."  Stones  seem  to  have  had  no  meaning 
and  no  name  except  in  so  far  as  they  were  found  useful. 
"  Tennina  "  may  be  akin  to  "  tenine  "  (a  finger  or  toe- 
nail), "  something  that  scratches."  "  Parenna  "  seems  to 
be  a  form  of  "  pe-re-na,"  where  "  pe "  would  mean 
"  pointed,  sharp,"  as  in  **  pe-na  "  (a  lance  or  spear),  and 
"  re  "  would  be  "  cutting."  "  Carpenny  "  may  be  com- 
posed of  "  kaw  "  (teeth),  "  pe  "  (sharp),  and  the  suffix 
"  ny  "  or  "  ne." 

The  round  stone,  presumed  to  have  been  used  for 
religious  ceremonies,  was  called  "  pe-ura."  The  explana- 
tion of  this  word  is  specially  difficult,  as  we  do  not  know 
the  exact  pronunciation  of  it.  If  the  "  r  "  is  harshly 
trilled — as  it  evidently  was  when  the  recorders  wrote 
the  same  word  as  "  prena  "  and  "  perina,"  "  trona  "  and 
"  teruna  ^' — it  is  quite  possible  that  "  peura  "  was  but 
another  form  of  "  palla  "  (round),  as  we  find  it  in  "  pala  " 
(sun,  star),  "pala"  (man),  "  pula-tula "  (eye),  "pul- 
bena "  (frog),  perhaps  a  bull-frog,  "  poira "  (round 
shell).  This  presents  a  suggestive  analogy  with  "  ball," 
"bull-et,"  "bowl,"  "bill-et."  "pill,"  "barrel,"  "pear," 
"  berry,"  "  apple,"  "  malum." 

Another  conjecture  is  that  "peura"  is  a  form  of 
"  pe-una,"  where  "  pe  "  would  have  the  meaning  of  to 
hurt  from  "  pena  "  (spear),  and  "  una  "  means  fire.  In 
support  of  this  we  have  "  mungara  puna  "  (scar),  such 
as  would  be  caused  by  wounds  inflicted  during  religious 
ceremonies,  and  cauterised  to  preserve  the  marks,  and 
at  the  same  time  prevent  mortification.  Of  conjectures 
there  is  no  end,  but  there  is  at  any  rate  a  beginning: 
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and  in  the  dissection  of  the  aboriniginal  words  and  the 
collation  of  their  parts,  a  scientific  process  is  begun 
which  may  lead  to  more  satisfactory  results  than  are 
attainable  to-day.  Conjectures  there  must  be,  for  we 
cMflot  seek  unless  we  know  what  we  hope  to  find. 

In  conclusion,  I  desire  to  lay  stress  on  the  fact  that 
the  available  records  are  in  a  very  unsystematic  form. 
As  a  curious  illustration,  I  would  mention  the  transla- 
tion of  the  first  dhapter  of  Genesis,  attributed  to  Mr. 
Thos.  Wilkinson.  Ling  Roth's  book  gives  a  very  dif- 
ferent rendering  from  that  contained  in  the  J.  B.  Walker 
Memorial  volume,  although  G.  W.  Walker's  MS.  Journal 
is  quoted;  and,  again,  even  that  quotation  is  different 
from  its  counterpart  in  the  Memorial  volume. 

Further,  not  only  does  Ling  Roth  mention  some 
records  which  have  apparently  disappeared — viz.,  those 
of  Wilkinson  and  Sterling — ^but  it  is  quite  probable  that 
other  manuscripts  exist  which  are  of  no  other  than 
sentimental  value  to  the  present  possessors,  and  would 
no  doubt  be  obtainable  for  transcription.  If  the  Royal 
Society  were  to  make  a  public  appeal  for  the  gift  or  loan 
of  such  records,  some  valuable  material  might  be  saved 
from  oblivion. 

I  would  finally  mention  that  I  have  heard  that 
t/here  exist  some  phonographic  records  of  the  actual 
aboriginal  speech;  if  these  could  be  found,  they  would 
be  of  the  greatest  value.  As  far  as  I  am  able  to  advance 
the  study  of  that  speech  I  shall  do  my  utmost,  and  feel 
confident  that  the  Royal  Society  will  encourage  my 
efforts. 
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AN  INTRODUCTION  TO  THE  STUDY  OF  THE 
ABORIGINAL  SPEECH  OF  TASMANIA. 

By  Hermann  B.  Ritz,  M.A. 
(Read  November  i6,  1908.) 


As  far  as  I  am  aware,  the  work  done  hitherto  with 
regard  to  philological  studies  of  the  Tasmanian  lan- 
guage has  not  been  extensive.  Ling  Rofh  gives  in  an 
Appendix  to  his  book  on  "  The  Aborigines  of  Tas- 
mania "  an  apparently  full  bibliography  of  the  subject. 
Among  the  works  mentioned  there  as  dealing  with  the 
Speech  of  the  Aboriginals,  we  find  the  following: — 

CALDER. — Language  of  the  Aborigines  of  Tas- 
mania. 

JORGENSEN. — The  Aboriginal  Languages  of  Tas- 
mania. 

LATHAM. — Elements  of  Comparative  Philology. 

MILLIGAN. — Vocabulary  of  the  Dialects  of  some 
of  the  Aboriginal  Tribes  of  Tasmania. 

MILLIGAX. — On    the  Dialects    and    Languages    of 
the  Aboriginal  Tribes  of  Tasmania,  and  on  their 
Manners  and  Customs. 

MULLER. — Grundriss  der  Sprac^wissenschaft. 

J.  B.  WALKER.— Notes  on  the  Aborigines  of  Tas- 
mania, extracted  from  the  manuscript  Journals 
of  G.  W.  Walker. 

Th-ere  are,  besides,  vocabularies  by  Norman,  Dove, 
Braim,  Cook,  Gaimard,  La  Billardiere,  McGeary,  Peron, 
Roberts,  Scott. 
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Ling  Roth  has  evidently  made  use  of  all  these 
sources  of  information,  and  embodied  the  result  of  his 
researches  in  his  book ;  but  though  very  valuable  for  its 
suggestiveness,  his  work  is  not  that  of  a  trained  philolo- 
gist, and  it  will  be  necessary  to  verify  and  re-examine 
his  references. 

In  Appendix  F,  he  states : — ''  As  all  the  vocabularies 
handed  down  to  us  are  English-Tasmanian,  and  none 
are  Tasmanian-English,  it  was  suggested  to  make  a 
compilation  of  one  Tasmanian- English  vocabulary  from 
all  th-e  vocabularies.  The  initiative  is  due  to  Mrs.  E.  B. 
Tylor.  In  preparing  this  vocabulary,  I  have  attempted 
CO  simplify  the  spelling  as  follows,  where  I  have  felt  that 
I  could  safely  do  so  without  impairing  the  integrity  of 
the  word/' 

Then  follow  the  phonetic  letters  proposed  to  be  em- 
ployed. They  are,  as  far  as  the  vowels  are  concerned, 
analogous  to  the  Italian  "  u,"  **  i,"  "  e,"  *'  ia.''  *'  C 
guttural  "  is  to  be  written  as  "  k."  Xo  other  letters  are 
mentioned.  Duplicated  consonants  are  simplified,  and 
**  th,*'  "  ch  "  are  to  be  left  unchanged,  being  doubtful. 

When  we  examine  this  Tasmanian-English  vocabu- 
lary w€  observe  that — 

1.  There  are  words  in  it  not  contained  in  the  Eng- 
lish-Tasmanian vocabularies  given  in  the  same  book. 
For  instance,  "  abri,"  arm ;  '*  arpu,"  yes.  It  would  seem 
that  Ling  Roth  used  other  vocabularies  as  well,  or  else 
did  not  give  the  wdiole  of  the  vocabularies  he  names ;  or 
permitted  misprints  to  remain.  He  quotes  **  alr-ee  "  for 
**  arm,"  from  Dove's  list.  How  is  a  reader  to  know 
whether  '*  alree "  or  "  abri "  is  a  misprint?  At  all 
events,  this  work  will  have  to  be  done  over  again. 

2.  There  are  many  words  taken  from  the  French 
vocabularies,  in  which  the  French  phonetic  spelling  is 
retained,  instead  of  being  transliterated  according  to 
Italian  phonetics. 

In  Appendix  C  we  find  Milligan*s  vocabulary  of 
various  tribes.  Tliis,  apart  from  some  printer's  errors, 
is  almost,  but  not  quite,  identical  with  that  quoted  by 
Calder  in  the  Parliamentary  Paper  Which  Sir  Elliott 
Lewis  caused  to  be  compiled  in  1901.  Here,  again,  veri- 
fication is  necessary. 
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A  curious  discrepancy  exists  in  connection  with  por- 
tions of  the  Book  of  Genesis,  translated  by  Thos.  Wil- 
kinson at  Flinders  Island  in  1833.  One  specimen  of  it 
is  given  by  Ling  Roth  in  Appendix  D ;  another  is  in 
the  J.  B.  Walker  Memorial  Volume,  and  is  evidently 
an  extract  from  Geo.  W.  Walker's  Journal. 

Now,  we  should  expect  transcripts  of  the  same  text 
to  be  practically  identical;  but  these  two  specimens 
differ  essentially  from  each  other. 

In  the  first  place,  the  spelling  is  quite  different.  A 
few  examples  will  suffice  to  s'how  this :  Walker  gives 
"  pomleh ''  for  "  made  f  Ling  Roth,  "  pomable.'* 
Walker  gives  for  "  darkness  "  "  lywerreh ;"  Ling  Roth, 
**  lewara.''  For  "  said,"  Walker  gives  *'  kany,"  Ling 
Roth  "  carne." 

Walker  states  that  Thos.  Wilkinson  translated  thre-e 
chapters  of  Genesis,  and  also  composed  a  considerable 
vocabulary  of  words.  If  the  rest  of  the  translation  and 
that  vocabulary  could  be  found,  they  would  be  most 
s<;rviceable  for  the  study  of  the  language. 

In  Appendix  E,  Ling  Roth  transcribes  fairly  accu- 
rately the  **  Popular  Song  "  from  Walker's  Journal,  and 
refers,  for  the  purpose  of  comparison,  to  .a  version  of 
the  same  "  song  "  by  Milligan,  in  Appendix  C,  but  over- 
looks the  version  quoted  by  himself  in  Appendix  D, 
from  Davies. 

These  three  versions  of  the  same  song  are  very  in- 
teresting, and  may  prove  very  important. 

To  compare  small  things  with  great,  we  might 
notice  the  curious  analogy  with  the  Rosetta  stone,  and 
its  inscription  in  three  languages,  which  enabled  Cham- 
pollion  and  Young  to  find  the  key  to  the  hieroglyphics 
of  Egypt;  and  also  with  the  trilingual  rock  inscriptions 
at  Behistan,  which  kd  Rawlinson  to  discover  fhe  secret 
of  reading  the  ancient  languages  of  Persia,  Babylon, 
and  Assyria. 

Of  course,  our  own  task  is  not  so  difficult,  nor  is  its 
importance  so  great;  still,  the  trilingual  record  of  the 
same  meaning  should  lead  us  to  some  definite  result  in 
our  quiet  backwater  of  human  life. 
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Let  US  then  compare  the  three  versions  of  our  song-^ 
and  see  what  conclusions  we  can  deduce  from  them. 
Omitting  mere  repetitions,  as  not  pertinent  to  our  pre- 
sent purpose,  we  quote  from  Ling  Rotli : — 

Milligan's  version: — Pappela  rayna  'ngonyna;  toka 
mengha  leah;  lugha  mengha  leah;  nena  taypa  rayna 
poonyna,  nena  nawra  pewillah,  pallah  nawra  pewillah; 
pellawah ! 

Davies*  version: — N-e  popila  raina  pogana;  thu  me 
gunnea;  thoga  me  gunnea;  naina  thaipa  raina  pogana; 
iiara  paara,  poivella  paara ;  ballahoo !   Hoo ! 

G.  W.  Walker's  version: — Poppyla-renung,  onnyna; 
tcmingannya,  lemingannya;  taukummingannya ;  nyna 
tepe  rena  ponnyna;  nyna  nara  pewilly  para;  nara 
pewilly  pallawoo! 

This  version  is  sligfhtly  different  in  the  Memorial 
Volume: — Instead  ol  temingannya  we  have  lemin- 
gannya. It  is  probable  that  temingannya  is  a  misprint 
for  lemingannya,  or  vice  versa. 

On  analogy  with  the  rest  of  the  song,  it  is  more 
likely  that  lemingannya  should  be  repeated  than  that 
another  word,  however  similar,  should  be  used.  Stilly 
temingannya  will  also  give  an  appropriate  sense;  and 
we  shall  refer  to  it  again  in  fhat  light. 

For  convenience  of  reference,  we  shall  denote  Milli- 
gan*s  version  by  M.,  Davies*  version  by  D.,  and 
Walker's  by  W. 

Looking  at  the  whole  text,  we  at  once  notice  that 
practically  all  the  words  end  in  "  a,"  "  ah,"  "  na,"  or 
*'  ne."  We  may  safely  assume  that  these  endings  have 
no  essential  meaning,  whatever  meaning  they  may  have 
had  originally.  We  find  fhe  same  phenomena  in  many 
other  languages.  For  instance,  the  ending  "  a "  indi- 
cates the  feminine  gender  in  all  the  languages  of  the 
Indo-European  family ;  '*  s  "  is  most  copimonly  the  sign 
of  the  masculine  gender,  as  we  find  it,  e.g.,  in  Aeneas, 
dominus,  eques,  visus ;  in  "  res,"  etc.,  the  "  s  "  is  really 
borrowed  from  the  masculine  nouns,  and  the  word  is 
akin  to  mensa. 
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In  Icelandic,  we  have  a  still  more  striking  instance 
in  the  addition  of  the  sound  "  r  "  to  nouns  and  adjec- 
tives ;  in  verbs  this  is  softened  to  "  a."  We  have,  com- 
paring the  Icefendic  words  with  their  English  equivar 
lents,  kongr  for  king,  hundr  for  hound,  vikingr  for 
viking,  grar  for  gray,  langr  for  long,  blindr  for  blind. 

To  get  at  the  chief  meaning  of  the  words,  therefore^ 
we  must  cut  off  these  excrescences;  but  this  must  be 
done  judiciously,  for  we  may  not  know  at  first  whether 
in  rayna,  for  example,  the  "  n  "  belongs  to  the  root  or 
to  the  ending. 

Our  merit  in  trilingual  interpretation  is  very  much 
diminished  by  the  fact  that  we  possess  already  fairly 
complete  lists  of  the  words  used  by  the  Aborigines.  We 
ar-e  not  to  expect  in  their  case  a  vocabulary  as  copious 
as  that  of  a  race  far  more  remote  from  the  "  simple 
life,"  and  the  words  we  have  are,  comparatively  speak- 
ing, quite  numerous  -enough  to  supply  all  the  needs  of 
communication  that  may  have  been  felt  by  the  primitive 
minds  of  our  predecessors.  The  word  "  predecessor  "^ 
is  singularly  appropriat-e  in  this  connection.  It  means 
"  One  who  has  stepped  down  before,"  "  One  who  has 
pre-deceased,"  "  One  who  has  done  before  our  time 
what  ourselves  shall  have  to  do  before  long — that  is^ 
stepped  down  from  the  eminence  of  being  the  lord  of 
all  he  surveys." 

Now,  Milligan  tells  us  that  our  song  was  sung  in 
praise  of  a  great  chief,  one  who  has  been  high  in  power 
and  glory,  and  has  stepped  down  and  is  now  forgotten. 
The  very  fact  that  this  song  was,  as  Walker  tells  us» 
used  by  all  the  Aboriginal  tribes,  must  have  had  a 
melancholy  interest  for  tihe  temporary  recipient  of  the 
honour,  if  ever  he  realised  that,  after  all,  he  was  not  the 
very  first  in  power  and  glory. 

From  these  hints,  we  may  conclude  that  the  song 
probably  indicated  the  reasons  for  conferring  special 
honour  on  a  man.  Now,  in  their  simple  lives,  there  was 
not  much  scope  for  the  display  of  excellence;  their 
needs  were  few,  consisting  almost  exclusively  of  food 
and  protection  against  enemies ;  and  the  best  man  would 
be  who  was  best  able  to  procure  plenty  of  food,  and 
security  in  the  peaceful  enjoyment  of  it.     Their  hero 
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would  be  a  man  strong  of  body  and  swift  of  foot  and 
arm;  and  the  soiig  in  his  honour  would  lay  stress  on 
these  qualities,  and  express  admiration  for  t^eir  pos- 
sessor. 

Resuming  our  scrutiny,  we  find  in  D.  the  first  word 
'*  ne,"  which  does  not  occur  in  M.  and  W.  We  know 
that  "  ne-na  ''  means  **  sharp ;"  it  also  means  **  you," 
and  "  no,"  and  "  that "  (the  probable  meaning  of  the 
ending  "  na  "),  and  *'  lo  1"  or  '*  pay  attention !" 

We  may  take  all  these  meanings  together  in  the  idea 
of  **  separate  from  me."  The  significant  sound  *'  n  "  is 
formed  by  closing  the  moutlh  and  parting  the  lips;  with 
the  "  sharp  "  teeth  pressing  on  the  tongue,  the  out€r 
world  is  shut  off  from  the  speaker.  As  the  joining  of 
the  lips  inwards  forms  "  m,"  and  refers  to  the  speaker 
as  ''  me,"  so  the  exclusion  implies  the  "  not-me,"  the 
"  you,"  "  that,"  **  no,"  the  object  of  our  attention. 

We  may  therefore  take  "  ne  "  in  D.  to  mean  Lo ! 
The  real  beginning  of  the  song  is  pappela,  popila, 
poppvla.  Ling  Roth  gives  us  pawpela  and  papla  as 
-  big;-  "  large." 

Here  we  notice  first  the  reduplication  of  th^  "  p," 
which  indicates  emphasis,  as  implying  greater  energy 
in  pronouncing  the  initial  sound  of  the  word.  Ling 
Roth  gives  several  examples  of  this — e.g.,  kana,  to  talk ; 
kakana,  to  talk  loudly;  mura,  heavy;  muniura,  tree. 

This  leaves  "  pel  "  as  the  chief  part,  and  in  it  we  find 
the  echo  of  pill,  ball,  and  the  Tasmanian  palla,  "  man  " 
and  *'  sun,"  and  peura,  "  round."  To  the  Aboriginal 
nind,  muscular  development  or  roundness  was  an  indi- 
tion  of  strength ;  a  lean  man  would  not  have  the  same 
strength  as  a  stout  one.  In  confirmation  of  this,  we 
need  only  refer  to  the  Japanese  and  Turkish  wrestlers, 
who  are  usually  very  corpulent. 

Thus  we  get  for  popela  fhe  meaning  '*  very  strong." 
We  have  not  taken  any  notice  of  the  vowels,  and  that 
for  two  principal  reasons.  In  the  first  place,  vowels  in 
all  languages  are  very  subject  to  variation,  and  secondly, 
the  uncertainty  of  the  accuracy  of  the  phonetic  repre- 
sentation of  the  vowels  given  in  our  records  makes  it 
unsafe  to  rely  on  it  for  an  argument. 
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The  next  word  is  given  as  rayna,  raina,  renung.  In 
W.,  it  is  almost  certain  that  the  letters  have  been 
wrongly  apportioned,  for  M.  gives  the  following  word 
as  'ngonyna,  which  is  confirmed  by  gunnea  in  D. ;  so 
that  the  second  word  in  W.  should  be  rene,  and  the 
triird,  'ngonnyna. 

Thus  we  get  in  each  case  rene,  which  means 
"  speedy,"  "  to  run." 

The  third  word  in  common  is  'ngonyna  in  M., 
'ngonnyna  in  W.,  and  three  words  farther  on  D.  gives 
us  gunnea.  These  are  evidently  identical  with  *ngune, 
*'  fire."  We  note  that  the  D.  version  gives  words  of 
simpler  and  more  guttural  sound  than  those  of  M.  and 
W.,  so  that  it  is  quite  in  accord  with  the  general  cha- 
racter of  the  D.  version  to  have  gunnea  as  equivalent 
of  'ngonyna.  D.  alone  gives  here  pogana,  "  man."  We 
shall  find  other  words  for  '*  man  "  farrtier  on,  in  the 
three  versions. 

Xext  we  have — 

In  M.,  toka  mengha  leah,  lugha  mengha  leah. 

In  D.,  thu,  me  gunnea,  thoga  me  gunnea. 

In  W.,  lemingannya  or  temingannya,  taukummin- 
gannya. 

To  begin  with,  we  must  split  up  the  long  words  in 
W.  We  get  le  mi  'ngannya  or  te  mi  'ngannya,  tauku 
mi  'ngannya. 

Xow,  toka  means  **  heel,"  and  lugha,  "  foot." 

We  recognise  toka  again  in  thoga  in  D.,  in  tauku  in 
W.,  and  in  the  shortened  form  thu  in  D. ;  while  lugha 
appears  in  the  short  form  of  le  in  W.,  and  toka  in  the 
same  version  as  te,  as  alternative.  Thus  it  is  possible  tlhat 
both  lemingannya  and  temingannya  are  right;  at  all 
events,  the  analogy  between  lugha,  le,  and  toka,  te  is 
striking. 

The  word  lia  means  "  speedy  "  (like  a  spear). 

There  remain  the  words  mengha,  me,  mi.  In  me, 
mi,  we  see  t'he  short  forms  of  mcna,  meaning  '*  I;" 
*'  me,"  or  "  my ;"  but  mengha  requires  further  conside- 
ration. It  occurs  in  M.,  and,  when  we  turn  to  Milligan's 
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Phrases  in  Ling  Roth,  we  find  the  explanation.  There 
we  get,  in  the  first  ten  lines,  the  following  words  for 
"  give" : — tyenna,  teang,  teeany.  From  this  we  may 
deduce  several  conjectures. 

If  Milligan  got  those  phrases  from  the  same  indi- 
vidual, the  words  were  liable  to  variation  at  will,  within 
certain  limits.  If  he  got  them  from  individuals  of  the 
sam-e  tribe,  tiiere  was  the  same  liberty  of  variation  given 
to  each  speaker.  As  Milligan  published  his  work  in 
1858,  he  got  his  information  perhaps  at  second  hand,  or 
else  from  the  Aboriginals  after  their  banishment  from 
the  mainland.  In  the  latter  case,  tien,  tian,  and  tiang 
might  represent  different  dialects. 

•  The  variation  of  tian  and  tiang  is  of  a  type  very 
common  in  various  languages.  A  man  of  Flanders  is 
in  French  calkd  Flamand,  and  in  the  marshes  of 
England,  Fleming.  An  English  chamberlain  becomes  in 
France  a  chambellan,  and  at  the  Vatican  a  camerlengo ; 
while  the  Latin  miiius  is  in  elegant  Italian  meno,  and 
in  the  popular  speech,  mingo. 

The  next  verse  of  the  song  is : — 
In  M.,  nena  taypa  rayna  poonyna; 
In  D.,  naina  fliaipa  raina  pogana ; 
In  W.,  nyna  tepe  rena  ponnyna. 

Ni-na  is  common  to  the  three  versions,  though  in 
D.  it  appears  as  nena.  Ni  means  thou  or  you,  and  the 
different  vowel  in  D.  suggests  that  the  dialect  of  D. 
bears  to  t'hat  of  M.  and  W. — for  these  seem  to  be  prac- 
tically the  same,  except  in  the  phonetic  rendering — a, 
relation  analogous  to  that  between  Doric  and  Ionic 
Greek,  or  between  North  Britain  and  South  Britain 
English. 

Taypa,  thaipa  and  tepe  are  evidently  the  same  word, 
m-eaning  "  come,"  or,  rather  "  here."  Ta  means  "  stop," 
and  is  an  echo  of  the  "  thud  "  heard  when  one  thing 
strikes  against  another.  In  pa  or  pe  we  recognise  the 
word  of  denoting  "  activity ;"  pe-na  means  "  spear,"  the 
symbol  of  effective  activity,  and  the  syllable  be  or  pe 
is  characteristic  of  verbs — i.e.,  words  of  activity. 
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Rayna,  raina,  rene  we  know  already. 

Pogana,  in  D.,  we  know  to  mean  "man." 

Poonyna  or  ponnyna  means  "bird,"  literally  active, 
speedy,  as  ni,  like  li  and  ri,  means  "  moving." 

The  next  line  is — 

In  M.,  nena  nawra  pewillah,  pallah  nawra  pewillah, 
pellawah. 

In  D.,  nara  para  poivella  para;  ballahoo!    Hoo! 

In  W.,  nyna  nara  pewilly  para;  nara  pewilly,  palla- 
woo. 

Nena,  nyna,  we  know.  Nawra,  nara  means  "he," 
"  that  one,"  "  the  man." 

Pewillah,  poivella,  pewilly,  are  evidently  forms  of 
the  same  word,  and  are  connected  in  meaning,  if  not  in 
derivation,  with  pallah,  para,  pellawah,  pallawoo,  balla- 
hoo ;  all  mean  "  man." 

Ling  Roth  misprints  poivella  for  powella. 

Pe  means  "  active ;"  wila  means  "  wood,"  therefore 
"  hard,"  "  tough,"  "  strong ;"  so  that  pewila  would  de- 
note one  who  was  active  and  capable  of  resistance,  and 
therefore  "  a  man  in  his  strength."  Palla  is  eitiher,  as 
we  have  noted  before,  "  round,"  and  therefore  "  strong," 
or  it  is  an  abbreviation  of  pewilla — unless,  indeed,  the 
latter  is  an  enlargement  of  palla,  by  the  insertion  of  the 
syllable  we,  which  is  akin  to  pe  and  be,  and  means 
"  active,"  and  may  therefore  be  used  to  indicate  em- 
phasis. We  find  such  "  infixes "  frequently  in  other 
languages,  from  "  induperator  "  for  "  imperator  "  in 
Lucretius,  to  tfhe  very  modern  "  In  the  Sweet  (in  the 
sweet)  By-and-by." 

Thus  pallawoo  would  be  just  a  variant  of  pawila, 
with  the  additional  emphasis  of  the  final  "  hoot,"  which 
is  repeated  in  D.  as  Hoo! 

The  only  remaining  word  is  para,  and  this  is  in  all 
probability  a  variant  of  palla;  the  interchange  of  liquid 
consonants,  "  1"  and  "  r,"  "  m  "  and  "  n  "  is  a  very 
common  phenomena  everyw'here.  For  instance,  many 
Chinese  will  pronounce  ring  as  ling. 
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Thus  we  have  accounted  for  every  word  of  the  song- 
— truly,  I  hope,  plausibly  at  all  events. 

We  have  yet  to  establish  the  meaning  of  the  groups 
— that  is,  we  have  to  explain  the  sentences. 

Tlie  key  to  t)his  meaning  is  contained  in  the 
"  Phrases  "  quoted  by  Ling  Roth  from  Milligan  and 
others. 

In  these  phrases,  we  observe  that  there  is  no  sign 
of  any  accidence.  The  words  seem  invariable  in  form 
and  widely  applicable  in  meaning,  as  we  have  already 
seen.  The  order  of  the  words,  supplemented,  probably, 
by  gestures,  would  define  the  exact  meaning. 

In  this  respect,  we  find  an  interesting  parallel  in  the 
syntax  of  the  Chinese  language.  We  cannot  now  enter 
into  this  subject,  except  so  far  as  to  give  a  few  speci- 
mens. 

Take  the  sentence,  "  I  will  not  give  you  any  water." 

Milligan  gives  for  this: — Noia  meahteeang  meena 
neeto  linah ;  literally,  "  Not  me  give  you  stop  water." 
In  the  Chinese  Mandarin  speech,  the  sentence  would 
be : — Ngo  moo  ki,  ki  gni  shoey ;  literally,  "  Me  not  give 
give  you  water." 

In  Milligan,  the  group  mea^iteeang  meena  is  inte- 
resting; it  is,  taking  the  roots  only,  mi  tien  mi,  and 
seems  analogous  with  "  he  gives,"  where  "  he  "  and  the 
final  "  s  "  in  *'  gives  "  have  the  same  meaning.  The 
Indirect  Object  is  expressed  in  different  ways.  In  Tas- 
nianian  we  say  "  you  stop,"  that  is,  "  my  giving  stops 
at  you."  In  Chinese,  we  use  the  word  "  give  "  itself  as 
the  index  of  the  object  to  whom  any  action  applies.  "  I 
sing  to  you  "  would  be  rendered  "  me  sing,  give  you  " 
(the  benefit). 

We  may  now  proceed  with  our  own  English  version 
of  the  song  in  its  three  forms : — 

M.  is  literally, — migtity,  run,  fire,  heel,  my,  speedy, 
foot,  my,  speedy,  t'hou,  come,  run,  bird,  thou,  very,  great 
man,  man,  very,  great  man,  hero! 

In  plain  English,  "  With  might  runs  the  bush  fire ; 
my  heel,  too,  is  speedy,  and  my  foot  is  swift.  Come 
thou,  and  run  with  the  speed  of  a  bird !  Thou  art  a  real 
warrior,  a  man  indeed,  a  warrior,  a  hero !" 
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D.  would  be,  in  plain  language,  "  Lo !  with  might 
runs  the  man ;  my  heel  is  swift  like  fire,  my  heel  indeed 
is  swift  like  fire.  Come  thou  and  run  like  a  man ;  a  very 
man,  a  great  man,  a  man  who  is  a  hero !    Hurrah !" 

W.  is  in  meaning  a  combination  of  M.  and  D.,  thus : 
— "  With  might  runs  the  fir-e ;  my  heel  is  like  fire,  my 
foot  is  like  fire;  come  thou,  run  like  a  bird;  thou  art 
indeed  a  great  man ;  a  man  indeed,  a  great  man,  a  hero  t 
Hurra'h !" 

Milligan  says  that  these  verses  were  sung  as  an  ac- 
companiment to  a  native  dance,  in  honour  of  a  great 
chief. 

*  This  explanation  was  very  helpful  in  my  search  after 
the  meaning  of  tli€  song.  The  rhythm  is  clearly 
marked,  and  the  repetitions  are  very  suggestive. 

Walker  says  that  this  song  was  popular  among  all 
the  Aboriginal  tribes,  but  that  he  had  not  obtained  its 
m-eaning,  as  it  was  by  them  involved  in  some  mystery. 

The  fact  that  the  song  exists  in  different  dialects 
makes  it  most  valuable  to  us.  It  is  quite  probable  that 
this  song  was  connected  with  some  important  triGal 
ceremoni-es,  and  would  not  be  willingly  explained  to 
strangers. 

Mav  it  not  rather  have  been  the  "  Popela  Song," 
"The  Song  of  the  Mighty  One,"  than  a  "Popular 
Song"? 

Davies  says,  "  I  cannot  translate  it,  nor,  could  I  do 
so,  is  the  subject  very  select?" 

This  presents  a  charming  specimen  of  sly  humour. 
See  how  neatly  he  escapes  any  inquiry  as  to  the  mean- 
ing of  the  song,  by  suggesting  t'hat  it  would  not  be  quite 
proper  to  speak  of  such  things  in  polite  society ! 

We,  at  all  events,  have  avoided  any  impropriety  in 
our  rendering,  and  seem  to  have  reconstructed  one 
scene  of  the  lite  of  Old  Tasmania;  in  imagination 
chiefly,  and  wit'h  a  due  sense  of  the  defectiveness  of  our 
knowledge;  but  still,  in  the  hope  that  we  >have  found 
the  way  that  will,  in  time  and  after  arduous  and  sympa- 
thetic efforts,  enable  us  to  hear  once  more  "  The  sound 
of  a  voice  that  is  still." 
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REPORT. 


The  Council  of  the  Royal  Society  have  the  honour  to.  present  their 
Report  for  1908  to  the  Annual  General  Meeting  of  the  Society. 

Nine  Monthly  General  Meetings  and  one  Special  General  Meeting 
were  held  during  the  year.  Eleven  Ordinary  Meetings  and  four  Special 
Meetings  of  the  Council  were  held  during  the  same  period. 

Twenty-seven  Fellows  and  three  Associates  were  elected,  and 
fifteen  Fellows  allowed  their  membership  to  lapse  during  the  same 
period,  and  the  deaths  of  three  Fellows  were  recorded. 

Three  vacancies  in  the  Council  occurred  throug^i  the  retirement  of 
Mr.  A.  G.  Webster,  Colonel  Legge,  an-d  the  Right  Rev.  Dr.  Mercer 
(Bishop  of  Tasmania),  and  were  respectively  filled  by  the  election  of 
Dr.  Noetling,  Mr.  E.  L.  Piesse,  and  Mr.  A.  D.  Watchorn. 

On  the  retirement  of  Mr.  Webster,  who  had  been  a  member  of  the 
Council  for  thirty-nine  years,  and  Chairman  of  the  Council  for  some 
years  past,  the  Council  expressed  their  appreciation  of  the  services 
rendered  by  him  during  his  long  connection  with  the  Society. 

At  a  Special  General  Meeting  on  November  25,  1908,  an  amendment 
of  Rule  16  was  adopted,  to  the  effect  that  the  annual  subscription  should 
be  reduced  to  £1  in  the  case  of  Fellows  resident  more  than  fifteen, 
miles  from  Hobart. 

The  following  papers  were  read  during  the  Session  of  1908; — 

Notes  on  a  Chipped  Boulder  from  near  Kempton.  by  Fritz  Noet- 
ling, M.A.,  Ph.D. 

On  State  Borrowing  and  Sinking  Funds  for  the  Redemption  of 
State  Debts  regarded  from  an  Economical  Point  of  View,  by  R.  M. 
Johnston,  F.L.S.,  I.S.O. 
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On  a  Recent  Visit  to  the  River  Gordon,  illustrated  by  lantern  slides^ 
with  remarks  on  the  need  of  reservation  of  land  along  the  banks  of 
the  River,  by  J.  W.  Beattie. 

On  the  Native  Quarry  at  Syndal,  near  Ross,  by  Fritz  Noetling, 
M.A.,  Ph.D. 

On  a  Native  Burial  Ground  at  Charlton,  near  Ross,  by  Fritz  Noet- 
ling, M.A.,  Ph.D. 

Additions  to  the  Tasmanian  Molluscan  Fauna,  by  W.  L.  May. 

The  Aboriginal  Designations  for  Stone  Implements,  by  Fritz  Noet- 
ling, M.A.,  Ph.D. 

On  the  conclusions  of  Dr.  Noetling  respecting  the  Aboriginal 
Designations  of  Stone  Implements,  by  Hermann  B.  Ritz,  M.A. 

An  Introduction  to  the  Study  of  the  Aboriginal  Speech  of  Tas- 
mania, by  Hermann  B.  Ritz,  M.A. 

Considerable  time  and  attention  were  given  by  the  Council  to  the 
questions  of  the  printing  of  the  Society's  Papers  and  Proceedings,  and 
of  the  avoidance  of  the  long  delays  that  have  occurred  for  some  years 
past  in  the  publication  of  authors'  papers.  The  negotiations  were 
finally  concluded  for  the  necessary  printing,  and  authors'  copies  of  all 
papers  read  before  the  Society  have  now  been  published  and  distributed. 

The  Society  is  under  obligations  to  a  Committee  of  Fellows,  who 
investigated  the  contents  of  the  Library,  and  set  apart  a  number  of 
duplicates  and  miscellaneous  publications  unconnected  with  the  objects 
of  the  Royal  Society,  so  that  they  should  be  available  for  exchange  or 
sale. 

A  Balance-sheet,  duly  audited,  showing  the  receipts  and  expenditure 
for  1908,  is  appended. 
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i 
ANNUAL  GENERAL  MEETING.        1 


The  Annual  General  Meeting  of  the  Royal  Society  of  Tasmania 
was  held  in  the  Society's  rooms,  Museum,  on  Friday,  5th  March,  1909. 
In  the  absence  of  the  President  (His  Excellency  the  Governor,  Sir 
Gerald  Strickland),  Mr.  Bernard  Shaw,  on  the  motion  of  Mr.  T. 
Stephens,  seconded  by  Dr.  Butler,  was  voted  to  the  chair.  A  fair 
number  of  Fellows  were  present. 

RE-ELECTION    OF    RETIRING    MEMBERS   OF   COUNCIL. 

There  being  no  other  nominations,  the  retiring  members  of  the 
Council  for  the  year,  Dr,  Elkington  and  Dr.  Butler,  and  Me.ssrs.  E.  L. 
Piesse  and  A.  D.  Watchorn,  were  re-elected. 

ELECTION    OF    FELLOWS. 

The  following  gentlemen  were  elected  as  Fellows  of  the  Society: — 
Messrs.  T.  M.  Donovan,  L.R.C.S.,  J.  D.  Miller,  H.  M.  Sich,  and  W.  E. 
Shoobridge. 

ANNUAL     REPORT. 

The  Annual  Report  for  1908  was  read  by  the  Secretary  to  the 
Council. 

The  Chairman,  in  moving  the  adoption  of  the  Report  and  Balance- 
sheet,  said,  in  reference  to  the  Committee  of  Pillows  who  had  investi- 
gated the  Society's  library,  that  their  work  had  been  carried  out  in  a 
most  thorough  manner,  and  the  proceeds  derived  from  the  sale  of  books 
would  go  towards  the  purchase  of  new  works. 

In  seconding  the  motion,  Mr.  T.  Step'hens  said  that  the  members 
of  the  Council  who  had  drafted  the  Annual  Report  had  been  unable  to 
gain  any  information  about  the  Honorary  and  Corresponding  Members 
of  the  Society  at  the  present  time.  The  latest  particulars  that  they  had 
been  able  to  discover  were  in  the  Annual  Report  for  1891.  It  ap- 
peared from  the  records  that  at  the  Annual  Meeting  of  1902  it  was 
resolved  that  the  list  of  Fellows  and  Members  should  be  annually  pub- 
lished, in  accordance  with  the  original  practice,  but  no  trace  of  such 
publication  has  yet  been  discovered.  In  reference  to  the  balance-sheet. 
which  had  been  compiled  with  great  care  by  their  Honorary  Treasurer, 
Mr.  Shaw,  he  (Mr.  Stephens)  might  say  that,  if  there  should  be  a  modi- 
rate  increase  in  the  number  of  Fellows,  and  nothing  extravagant  was 
done  in  the  way  of  printing,  there  was  a  fair  prospect  of  the  possibility 
ol  making  a  general  reduction  in  the  amount  of  the  annual  subscription 
at  the  end  of  the  current  year. 

The  motion  was  put  to  the  vote  and  carried. 
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REPORTS    OF    SECTIONS. 

The  Report  of  the  Medical  Section  was  received,  and  read.  It  dealt 
with  the  progress  of  the  medical  branch  during  the  year,  and  stated 
that  its  establishment  had  gone  a  long  way  towards  creating  a  feeling 
of  harmony  in  the  medical  ranks.  Its  popularity  was  evinced  by  the 
ever-increasing  members-hip.  Several  new  works  had  been  added  to  the 
library,  bringing  it  up  to  a  most  efficient  stage.  The  ordinary  meetings 
had  all  been  well  attended,  and  the  members  one  and  all  evinced  great 
interest  in  the  Society. 

On  the  motion  of  Mr.  Stephens,  it  was  resolved,  "  That  the  usual 
grant  of  £12  to  the  Medical  Section  of  the  Society  for  the  purchase  of 
medical  works  be  continued  for  the  current  year." 

APPOINTMENT    OF    AUDITOR. 
Mr.  Echlin-was  re-appointed  Auditor,  and  the  meeting  closed. 
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LIST  OF  FELLOWS  AND  ASSOCIATES 

OF  THE 

ROYAL  SOCIETY  OF  TASMANIA. 


*  Fellows  who  have  contributed  Papers  read  before  the  Society. 

t  Life  Members. 

The  Addresses  of  Members  residing  in  Hobart  are  omitted. 


FELLOWS: 


AGNEW,  L.  E.,  MRS. 
ALLWORK,  F.,  L.S.A.,  New  Norfolk. 
ARCHER,  WM.  HENRY  DAVIES,  Longford. 
ANDERSON,  G.  M.,  M.B.,  CM.,  Franklin. 
ARMSTRONG,  HUGH,  F.R.C.S. 
ASH,  PERCY. 
ATKINS,  W.  A. 

TEARING,  REV.  F.  H.,  Orford. 
tBAKER,  HENRY  D. 

BARCLAY,  DAVID. 
•BEATTIE,  J.  W. 

BENNETT,  WM.  HENRY,  Ross. 

BIDENCOPE,  JOSEPH. 

BRAIN.  REV.  ALFRED,  M.A. 

BROWNELL,  F.  LESLIE,  New  Town. 

PURGESS,  HON.  WM.  HENRY. 

BUTLER,  ARTHUR,  Lower  Sandy  Bay. 

BUTLER,  FRANCIS. 

BUTLER,  HON.  GAMALIEL  HENRY,  M.R.C.S.,  M.L.C. 

BENNISON,  THOMAS. 

CAMPBELL,  R.  D.,  M.B. 
•CLARKE,  ARTHUR  H.,  M.R.C.S. 
CLARKE,  REV.  GEORGE,  Moonah. 
COUNSEL,  EDWARD  ALBERT. 
CROSBY,  HON.  WILLIAM,  M.L.C. 
CROUCH,  ERNEST  J.,  M.R.C.S. 

CRUICKSHANK,  JAMES  H.,  LT.-COL.  R.E.,  Glenorchy. 
CROWTHER,  EDWARD  L.,  M.D. 
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DA  VIES,  HON.  JOHN  GEORGE.  M.H.A.,  New  Town*. 
DAVIES,  HON.  CHARLES  ELLIS,  M.L.C. 
DECHAINEAUX.  L. 

De  HOGHTON.  CAPT.  THOMAS,  R.N.,  Pontville. 
DELANY,  HIS  GRACE  ARCHBISHOP. 
DOBBIE,  EDWARD  D.,  Sandy  Bay. 
•DOBSON,  HON.  HENRY. 

•ELKINGTON,  JOHN  S.  C,  M.D. 
ERNST-CARROLL,  F.  J.,  M.Sc,  Neuchatel,  Switzerland 
EVANS,  L.  A. 

EVANS.  THOMAS  MAY,  New  Town. 
EWING,  HON.  NORMAN  K. 

tFOSTER,  HENRY  D. 
tFOSTER,  JOHN  D. 
FINLAY,  W.  A. 

tGRANT,  C.  W, 

GIBLIN,  LYNDHURST,  M.A. 

GIBLIN,  W,  W. 

GOULD,  ROBERT.  Longford. 
•GREEN,  A.  O.,  Bellerive. 

GOULD,  H.  T. 

HARRISON,  E.  J.,  Bellerive. 

HARRISON.  MALCOL.M. 

HARVEY,  WALTER  A.,  M.R.C.S.,  M.B. 

HEYER,  REV.  J.,  M.A. 

HOGG,  G.  H..  M.D.,  Launceston. 

HORNE.  WILLIAM. 

IRELAND,  E.  W.  J.,  M.B..  CM. 

•JOHNSON,  J.  A.,  M.A. 

•JOHNSTON.  ROBERT  M.,  F.L.S.,  I.S.O. 

KERR,  GEORGE. 
•KINGSMILL.  HENRY  C,  M.A. 
KNIGHT,  H.  W.,  Sandy  Bay. 

•LEGGE.  VINCENT   W.,  COL.,   R.A.,  Cullenswood. 
LEWIS,  MAJOR  R.  C. 
LEWIS,   HON.  NEIL  ELLIOTT,  D.C.L.,  M.A.,  K.C.M.G., 

New  Town. 
LINES.  D.  H.  E.,  M.B. 
LODDER.  MISS  M.,  St.  Helen's. 
LORD.  F.  W. 

LOVIBOND.  REV.  H.  J.,  M.A. 
LOVE,  JOSEPH.  M.B. 

MASON,  M. 
tMITCHELL,  J.  G.,  Jericho. 
•MAY,  W.  L.,  Sandford. 

MILLER,  LINDSAY  S.,  M.B,.  Ch.B. 
•MOORE.  GEORGE  BRETTINGHAM,  C.E. 
tM'CLYMONT.  J..  Qiieenboroiigh. 
•McAULAY.  PROFESSOR  ALEXANDER,  M.A, 

McELROY,  J.  L. 
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MACFARLANE,  HON.  JAMES,  New  Town. 
MACGOWAN,  E.  T.,  M.B.,  B.S. 
♦MACLEOD,  P.  J.,  B.A. 

NICHOLAS,  GEORGE  C,  Ouse. 
•NOETLING,  FRITZ,  M.A..  Pii.D.,  Sandy  Bay. 
NICHOLLS,  W.  MINCHIN. 

OLDHAM,  E. 

PARKER,  A.  C,  New  Town. 

PARSONS,  MISS  S.  R. 
♦PIESSE,  E.  L,  B.Sc,  LL.B.,  New  Town. 

PRATT,  COURTNEY. 
.  PROPSTING,  HON.  WM.  BISPHAM,  New  Town. 
♦PETTERD,  W.  F.,  C.M.Z.S..  Launceston. 

RADCLIFF,  HAMILTON. 

REID,  A.  R. 
♦RITZ,  H.  B.,  M.A. 

ROBERTS,  HENRY  LLEWELLYN. 
•RODWAY,  LEONARD,  Sandy  Bay. 

tSPROTT,  GREGORY.  M.D. 
tSTICHT,  ROBERT,  Queenstown. 

SCOTT,  H.  H.,  Launceston. 

SCOTT,  ROBERT  G.,  M.B.,  CM. 

SHAW,  BERNARD,  I.S.O.,  Sandy  Bay. 

SHOOBRIDGE,  REV.  CANON  GEORGE. 
*SIMSON,  AUGUSTUS,  Launceston. 
•STEPHENS.  THOMAS,  M.A.,  F.G.S. 
♦SPENCER,  H.  J. 

SEAL,  LEONARD  P. 

TARLETON.  JOHN  W.,  Sandy  Bay. 
♦TAYLOR    A    J 

♦TWELVETRLES,  W.  H.,  F.G.S.,  Launceston. 
♦THOMPSON,  REV.  EDWARD  H. 

WALCH,  CHARLES. 

WATCHORN,  ARTHUR  DENISON. 

WEBSTER,  ALEXANDER  GEORGE. 

WEBSTER,  C.  ERNEST,  Sandy  Bay. 

WEBSTER,  GEORGE  A..  M,B.,  M.R.C.S, 
♦WEYMOUTH,  W. 
♦WHITE,  O.  E. 

WHYTE.  JAMES  WILKINSON,  New  Town. 

WINTER,  ALFRED. 

WISE,  H.  J. 

WOLFHAGEN,  J.  EDGAR.  M.B..  CM. 

WOLFHAGEN,  WALDEMAR,  New  Town. 

YOUNG,  RUSSELL,  New  Town. 

ASSOCIATES: 
BLACK,  R.  A. 
OSBORNE.  JOHN,  Junior. 
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